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New plants and new industries 
will play a vital part in the post-war 
development of American cities. 
Many urban communities which 
have utilized all the high ground 
where the soil is firm will extend 
industrial operations to low ground, 
swamp, and marsh lands. 

In the past many low lands have 
been drained and filled to the desir- 
able level —and large structures have 
been built on Raymond Concrete 
Piles. Other similar projects are now 


SCOPE OF RAYMOND’'S ACTIVITIES 


being planned for the future. 

With 47 years of world-wide ex- 
perience, the Raymond organization 
stands ready to help you with firm 
foundations for the reclaimed lands 
of tomorrow. Let's get our heads to- 
gether now. It's the only way to have 
plenty of jobs ready for our boys 
when they come marching home. 


RAYMOND 


CONCRETE PILE COMPANY 


Branch Offices in Principal Cities 
140 CEDAR STREET + NEW YORK 6, N. ¥. 


posite, precast, steel, pipe and wood 


investiga! 





and river improvements and borings for soil 
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rreret has supervised the construction 
large projects in and near New York 
150 million dollars worth of subway 

e Jersey headings of the Holland Tunnel, 
est stretch of subaqueous tunnel under 
+he Harlem and East rivers, 15 miles of aqueduct 
r the Board of Water Supply (a 21-mil- 

ur job) with deep access shafts, and a 

shaft and appurtenant work at Fisher 


wore 


sury II received civil engineering and 
aster of science degrees from Princeton, but has 
racticed architecture ever since—a period of 
er 40 years. In addition to his private practice 
een architect fot the Port of New York 
4uthority, and consultant architect for tne Tri- 
roug Whitestone, Rainbow, and other 
ridges 
pac, BauMANN (Swiss Federal Inst. of Tech.) was 
engaged in military flood-control engineering in 
the Alps before coming to this country in 1920 
He has since specialized in hydraulic engineering. 
particularly dams For the past decade he has 
been connected with construction, maintenance, 
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Anyone who knows his paint knows 
why aluminum paint has been released for ‘use 
where heat, moisture or fumes are excessive. 
Experience has proved that aluminum paint 
stands these conditions. 

When properly formulated, aluminum paint 
may be used on indoor surfaces that are heated 
as high as 1000° F. and on outdoor surfaces that 
reach 400° F. (Not recommended, however, for 
unlined smokestacks. 

The exceptional ability of aluminum paint to 
resist moisture penetration is well recognized, 
having been demonstrated in many tests and by 
actual use under many different conditions. 


ALCOA! Hydrogen sulfide and other industrial 
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you can use me again 












fumes that discolor ordinary paint and may cause 
corrosion are resisted by aluminum paint, when 
made with the proper kind of vehicle. 

To obtain aluminum paint for meeting any of 
these conditions you need an AA-5 rating on your 
order. For other applications, special authorization 
must be obtained from 
W PB. If youwish fur- 


ther information on 


reoeeorerernn 


ADVANTAGES OF 


regulations govern- 
ALUMINUM PAINT 


ing the use of alumi- 
num paint, write 
ALUMINUM COMPANY 
OF AMERICA, 1918 Guif 
Building, Pittsburgh 19, Pa. 


High durability 

High reflectivity 

High hiding power 
Resistance to moisture 
Resistance to fumes 
Resistance to heat 
Attractive appearance 
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Inclined Mine Shaft Sunk in the Adirondacks 


Large Iron Ore Deposits Opened Up in New York State 


By Frep W. Srieret, Assoc. M. Am. Soc. C.E. 


PRESIDENT, StreFreL Construction Corporation, New York, N.Y. 


f the Republic Steel Corpora- to the horizontal to a depth of 2,000 ft in. stringers centered beneath the 
ion, it was necessary to sink presented many hazards. The shaft at rails. The stringers rest on trans 
clined shaft into the rock and _ the Republic Steel Corporation's Fisher verse concrete piers doweled to the 
wate stations, drifts, and ore Hill Mine, near Lake Champlain in rock floor; these piers are spaced 
ts at intervals (Fig. 1). The morthern New York State, will open up 21 ft on centers. Every second 
)ft Sin. high by 28 ft 2in. tron ore deposits vital to steel production. pier is equipped with steel bolts 

a slope of 33'/2° to the Heavy timber bulkheads protected work- welded to the rails, acting as anti 
tal—a rise of 66 ft in each ers against rock which occasionally came _ creepers. Theentire track structure 
rhe plant is planned tosink loose and bounded down the shaft. The is provided with crushed rock ballast 


T ) open the Fisher Hill Mine SINKING a shaft on a slope of 33'/2° The ties are supported by 12-by-12 




















| perate this shaft ultimately work was reported by Mr. Stiefel before When we investigated the job, the 
(Mm to an inclined depth of 5,000 ft. the Construction Division at the Society's progress being made (under different 
: [his inclined shaft, or slope, is Amnual Meeting in New York. auspices and separate management) 

gned to have compartments for amounted to only 2'/, ft per 24-hour 


vo 5-ft-gage ore-skip tracks of 120-lb rail, one 5- it- -gage day. It was very evident to us, after study, that we 

skip track of 60-lb rail, a concrete stairway, and could guarantee at least a 6-ft advance a day, and we so 

pipes consisting of a 12-in. compressed-air line, stated to the owners, the Republic Steel Corporation. As 

‘-in. pump-discharge line, and a 4-in. water supply a result, the Defense Plant Corporation, together with 

The ore tracks rest on long 6-by-8-in. creosoted Republic Steel Corporation, entered into a contract with 

) ft 6 m. long, spanning all four rails. The man- us containing a penalty and bonus clause predicated upon 
rack has 6-by-8-in. creosoted ties, 7 ft 6 in. long. an advance of 150 ft a month. 
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Five Dri_t COLUMNS AND OnE HAND-HeLpD DRILL WERE USED AT THE FACE 
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There was an average of 78, 
yd in place per round, or }5, 
cu yd per drill per shift. Abo 
526 lin ft of hole was driljes 
per round, that is, 105 lin ft , 
hole per drill per shift, or 9); 
cu yd per lin ft of hole. Ty, 
excavation Was performe) 
through some ore and gener. 
ally through a granitic gneis 
The consumption of 60°, dyna. 
mite was 6.4 lb per cu yd, using 
up to No. 12 delay exploder 
A V-cut was adopted with th 
customary relief holes. 

As part of the drill round 
twenty 6-ft down holes wer 
drilled into the bench at th 
face, slightly downward or oyt. 
ward from the theoretical aline. 
ment of the floor. These holes 
were drilled through the silt a 
the face, using 2-in. pipes, 3 ft 
long, driven to the rock as cas- 
ings or ferrules. These down 
holes, when shot, created 
SCRAPER SUMPLIFIED MUCKING OPERATIONS trough to grade in the bench of 


Expansion Pins at Face Hold Blocks for Back-Haul Cables the following round; in this 
trough the foot blocks of the 
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The cycle of operations consisted of drilling and blast- drill columns were placed. Behind the trough, a solid 
ing on the day shift, and mucking on the two succeeding bench was left as a bump, or ridge, transverse to the Hijwho | 
shifts. The average advance was 7.8ft perday; thatin shaft. This ridge was shot off by means of down holes Hijeye it 
the best six-day week was 60 ft; andthatinthe best month, drilled with a hand-held drill. This novel method of drill. ijwasix 
‘ mi , ing and shooting the face obviated the necessity of keeping It we 
“mn! animaienaaegs  orunes apes Saas Sea the face entirely clear of water and silt—which must be Mijwith : 
— ss Bite oe ttt eee exacting extent with the full-face method entil 
Drill Crew Identical Muck Crews The face was kept slightly ahead at the left-hand rit ral ail 

1 drill boss 1 walking boss where a pump was continuously in operation to remove 

| 5 drill runnere on drifter Grille 1 ohifter drill and leakage water to the nearest permanent pumping 
1 drill runner on hand-held drill 2 miners . , 
5 drill helpers 2 helpers station. Wh 
1 mechanic | scraper operator On the second and third shifts the mucking operations Jat ea: 
| maoetnatate helper ; ae me oe were identical. They were performed by a scraper slide, HM statio 
1 nipper operated by a three-drum 50-hp hoist, which was mounted read | 
s Gp cigaammes on a 60-lb temporary track in the center of the shaft atte 
215.5 ft, in 25 consecutive working days. On several The scraper slide was maintained in an operating pos artic 
davs, 10-ft to 12-ft rounds were drilled, shot, and tion 30 to 60 ft from the muck pile. Before the blasting evel 
mucked. From the start of shaft sinking, no day went of a round, this machine was pulled far enough away ' =e 
by without the completion of a cycle of operations. The Change Wenn ors 
three shifts were manned as shown in Table I. shatt 
Each man was paid on an incentive basis, on progress At 
gained above 5 ft per day, proportionate to his scale of =s 
wages. - 


The drilling was performed by 3'/.-in. wet drifter 
drills mounted on five 8-ft columns (Fig. 2). Even 
though a full-face drill- 
ing and mucking 
operation is custom- 
arily desirable, the 
steep slope, with the 
accumulation of water 
and fine debris at the 
face, made a modified 
heading and bench 
operation — preferable. 
The heading and bench 
were of equal height. 
The five columns, 1n- 
stead of being erected 
normal to the slope, 
were set up vertically 


Fic. 1. Inctovep Sart, 
FisHer Hr MINE 


guard against injury from flying rock. As the work pro 
gressed, rails were added to the temporary track in 30+ 
lengths. 

The scraper was 5 ft wide, and was ballasted with a 
700-Ib block of steel bolted to the back of the scraper 
blade. The three cables of the three-drum hoist were > 
rigged that the cables of the outside drums served to spot 
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it the required loading posi- 
re in the muck pile, and the 
le hauled the scraper load 
lined pan to the unloading 
the scraper. 
two haul-back cables were strung 
| blocks fastened to ring expan- 
; introduced into the left and 
¢ sides of theface. All pin-hole and 
er utility drilling was performed on 
muck shifts by drillers who also 
jas safety miners. The hoist was 
ynted above the slide, and the oper- 
tor stood on a platform on the nght 
f the machine. Because of the 
seep grade of the slope, it was neces- 
ory to fasten the wheels of the scraper 
Jide to the rails of the track by straps 
laced around the wheels and hooked 
wnder the track rails. These served 
t only to keep the machine from 
ling downhill, but also to prevent the 
‘ the hoist from derailing the rear 
f the slide. 
minimize pick-and-shovel work, 
the fine debris, or silt, was cleaned up 
on the graveyard shift by a 2-in. compressed-air blow 
r jet. The material was blown to a pile whence it 
could be conveniently removed by the scraper. The men 
who did this work wore goggles for protection against 
eye injury. At a few locations, the steel roof support 
wasinstalled without interrupting the shaft-sinking work. 
was of steel-beam .and column-bent construction, 
tha concrete roof slab. A 12-in. blower line provided 
ntilation, the blower being placed in the nearest natu- 
ur course. 


te 


pac 


EXCAVATING STATIONS AND DRIFTS 
When the shaft work reached the location of a station, 
it each 300-ft haulage level, it was suspended while the 
tation was excavated. The work consisted of an over- 
head enlargement to provide an overhead track bridge or 
latfiorm, with a hoisting device, giving access to that 
particular level for supplies, plant and equipment. The 
el platforms were constructed of steel beams bridging 
shaft, supporting reinforced concrete slabs. The 
structural work for the stations was carried on while 
shaft sinking continued. 
{teach level the drifts were excavated to the right and 
f the shaft for a distance sufficient to permit the 
tinuation of shaft sinking while the development 
york at that particular level was going on, without en- 
langering the shaft workers or the shaft structure itself. 
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with Jack 


Hammer 





<a Fic. 2. Typrcat DRILL 
“ear MOUNTING AT FISHER 
Hitt SHAFT 
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LooKING Up FisHer HILL SHAFT 


Two Skip Tracks at Left, Man-Skip Track in Center, Concrete Stairway and 


Service Pipes at Right 


The haulage drifts were driven from the stations using 
temporary hoppers, for disposal at the stations, until the 
permanent ore passes leading to the underground ore 
pockets were available for disposal purposes. 

Each ore pocket is located between stations and serves 
two levels. By means of 17-ton measuring hoppers, ore 
is disposed of directly to the two 17-ton skips. An ore 
pass serves the second level above the pocket. The bin 
and measuring hopper contain 71 tons of steel-plate con- 
struction. Each ore pocket was excavated by means of a 
small raise, with stoper drills, and enlargement was ef- 
fected by slicing into the bin. This work was carried on 
simultaneously with the sinking of the shaft. Three 
service raises were constructed from each ore pocket to 
the level above. One raise, on a 60° slope, takes off from 
the pocket on a line parallel to the center line of the shaft. 
Another, also on a 60° slope, follows a direction at right 
angles to the shaft. The third, a vertical raise, branches 
out from the second meritioned half way up its slope. 
This raise has an outlet on the level above, directly under 
the ore pass of the next higher level. Two air-operated 
sliding steel gates control the flow of the ore from the bin 
to either or both of the measuring hoppers, located above 
the ore skip tracks. 


SAFETY PRECAUTIONS RESULT IN GOOD RECORD 


Shaft sinking was carried on under the most hazardous 
conditions, since work was continuously in progress on 
the station and ore pocket immediately above. Any ob 
ject that became loose on the slope would be precipitated 
the full length of the shaft to the face where the men were 
working. A heavy timber safety bulkhead, containing 
space for the passage of the muck skip, was constructed 
across the shaft to arrest rolling or sliding objects. A 
man was stationed at the muck-skip opening to warn 
those below if any object passed through this opening out 
of control. 

The extreme hazard under which the men worked made 
them realize the need for great care, and safety measures 
were constantly ‘‘cussed. There were few but minor 
lost-time accide and fortunately no fatalities. The 
work was carried on by the Stiefel Construction Corpora- 
tion under the direction of Walter Dunham, general 
superintendent, and Everett Diehl, engineer. 




















Coordinating Engineering and Architecture 


By Aymar Emsvury II, M. Am. Soc. C.E. 


r is not difficult to understand 
| how the professions of engi- 

neering and architecture be- 
came separated. Physics and 
mathematics progressed rapidly dur- 
ing the early nineteenth century and 
technological procedures kept pace 
with them, so that there was a vast 
new body of knowledge to be ac- 
quired before a man was sufficiently 


Arcurtrect, New York, N.Y. 


Z T is true that engineering and archi- 
tecture while in principle having the 
same function, in practice are often 
far apart. It is also true that both pro- 
fessions suffer from this lack of common 
interest and understanding. In an 
address before the Structural Division of 
the Society at its Annual Meeting in 
New York, Mr. Embury presented this 
discussion and analysis of the interde- 















group of bridges over the Hack. 
sack and Passaic rivers in the Jeng 
Meadows and over the Harlem Rj 
in New York—to use only examp 
in the neighborhood of New York 

These have been accepted by { 
public in blind admiration of ¢ 
knowledge necessary to their desj 
without considering that they oo 
very easily have been as beautif 


equipped to design the more com- 
plicated structures which an ad- 
vancing civilization demanded. Specialists developed, 
some becoming architects and some engineers. Each 
lost much of value during this process. The engineer 
concerned himself primarily with strength and economy, 
the architect with plan and the appearance of things. 
All four elements are necessary to the ideal structure, 
and yet life is too short for anyone not a genius to be- 
come thoroughly trained in all. 

The results of this unfortunate, although inevitable, 
separation of functions were early apparent. The archi- 
tect concerned himself more and more with the appear- 
ance of things, abandoning knowledge of structure to 
the engineer. Also, perhaps partially because the archi- 
tect failed to acquire much of the new knowledge re- 
garding strengths of materials, we had such anachron- 
isms by very capable men as the revival of ‘““Roman- 
esque.’’ This was characterized by walls of incredible 
thickness with tiny openings in a reversion to the pro- 
cedures of a thousand years ago, when knowledge of 
structures was meager. 

On the other hand, the engineer, in leaving the appear- 
ance of things to the architect, made perhaps an even 
more serious error, judged by the effect on American 
civilization as expressed in its monuments. Concerned 


only with the strength and the economics of structures, 
for many years he abandoned all thought of the esthetic 
effect of his work, and produced a series of bridges of 
appalling ugliness which have unfortunately endured 
because of their utility. 


Take, for example, the large 





A Bripce Tuat Is Ser Orr spy FLAT SURROUNDINGS 


Crossing of the Chesapeake and Potomac Canal, St. Georges, 
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pendence of the two professions. 


as they are useful. But 
main, while much of the work of ¢ 
architects of the same period has been destroyed becaug 
of changes in our mode af life. In many of the olde 
bridges, built before the traditional union of archite 
and engineer had been forgotten, appearance was car 











































i, 


fully considered even by men whose training was noBbeeded 
primarily architectural. ntig 
In 1818 Thomas Telford, chiefly remembered a [he 
highway engineer, built what I understand is the firg gline 
modern suspension bridge from Bangor, Wales, wine o! 
Anglesea Island, and obviously the appearance of thiliCreck 
bridge was as carefully considered as its structure. ThlDepar 
Menai Bridge, built as late as 1850 by an engincer Mhyears 
Robert Stevenson, is a superb piece of architectural d& und 
sign. Of course in their relation to the history of civil ins 
zation, these are “‘modern”’ bridges. In the same trad reine 
tion is New York’s own Brooklyn Bridge, regarded by Jiéay p 
New Yorkers with admiration and affection, not bfibmiles 
cause it was the longest suspension bridge of its day, bufand se 
because of the sheer beauty of its design. bracec 
When the bridges of the early twentieth century wee) ouisi 
built—the Manhattan, Williamsburgh, Queensborough. Not 
and Hellgate structures—an architect was called in wiitures 
decorate them after they had been designed, and thsfionger 
architectural embellishment of a predetermined strucfifevery! 
ture was considered sufficient to satisfy the growing de fBln mc 
mand for beauty in structures. It was not then realize({Mornan 
that the lines of the structure itself were the determining \oad-t 
factor as to whether it would be beautiful or ugly. As: func’ 
matter of fact, this architectural embellishment workel ibe dis 
out well on the Manhattan Bridge, whichiit wou 
has a very considerable amount of extrane It i 
ous ornament, but so skillfully designed yHBhave | 
a very competent architect—Thomas Hast rms 
ings—that the span itself, the towers, ant con 
particularly the anchorages, are genumel MB functi 
fine. But the fundamental lines of th @Conv 
bridge were good. In the latest of the iow eerir 
bridges, the Hellgate Bridge, the shape (esthet 
the structure was considered as well as th ployer 
architectural embellishment on the mang curlic 
span, but I cannot believe that the same’ idd n 
true of the long approaches. ippar 
It is only within the last few years, pa Hi proce: 
ticularly through the vision of New You #are b 
City’s Commissioner of Parks, Robert ito sor 
Moses, that bridge approaches in the city MBease 
have been made ornaments to the neighbor M's est! 
hoods in which they occur, rather than det: So, 
riments. Even before Mr. Moses corth Mifare m 
Del. bution, the Port of New York Authonty 3jsome ; 
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ork of 
cd becaug 
the olde MISSION OF EXTRANEOUS Detar, EMPHASIZES THE GRACE OF THE SUSPENSION SPAN 
architect 
Was care the George Washington Bridge approaches, pro- 
Was not ed very far toward improving instead of harming the 
us neighborhoods. 
ered as 4 [here is no excuse for ugly engineering structures. 
$ the fir vliness and economy by no means march hand in hand. 
Vales, the most beautiful things in America is the Bixby 
ce of the Bridge, built by the California State Highway 
ure. Th partment. Several of the great dams built in recent 
engineer the West are as superb esthetically as they are 
ctural d structurally. In Baltimore are the splendid arch 
r of civil ns of the Howard Street Viaduct, for which the J. E. 
me trad reiner Company were the engineers. I remember one 


ded by aday passing by train through southern Louisiana past 
, not befmiles of flat, dull forest, crossing the Atchafalaya River 
day nd seeing to the south the lovely, airy spans of the K- 

braced highway bridge over the river, designed by the 
LUry Wee Louisiana State Highway Commission. 


sborough Now, there is one thing common to all these struc- 
led in itures—they are functional. The term functional is no 
and t longer a new one in the language of design, but although 
ed st everybody knows about it, nobody knows what it is. 
Wil In modern usage the word describes a structure without 
1 reali mamentation except that which arises from its basic 
em ul-bearing elements. Implicit in the meaning of 
ly. As functional” is the principle that the structure shall not 
t wor be distorted, for the sake of appearance, from the form 
re, W it would naturally assume. 

extr tis a word architects love to use, especially those who 
igned b e found that they can torture buildings into unusual 
1as Hast iorms of a layman’s knowledge of what the cantilever can 
vers, a mplish. Whenever an architect says his building is 
enuin netional, I am pretty well convinced that it is ugly. 
$ ol t Conversely, I am even more convinced that no engi- 
the ow MM neering structure which is not strictly functional can be 
shape esthetically satisfactory. Engineers have too often em- 


Il ast | architects to decorate their bridges with a few 

mat t f{ iron. These excrescences cost money and 
e same 's id nothing to the structural value, but the architect is 
pparently under the impression that by some magical 
ss a mule can be made to look like a horse. These 
ww es re both functional animals—they can both carry loads 


R ef S extent and both can draw wheeled vehicles with 
ret se: they are functional animals, but the horse as a rule 
eigh esthetically satisfactory and the mule is not. 

il x 


the design of engineering structures there 
possibilities of completely functional design, 
vhich may be esthetically satisfactory and some 



















WHITESTONE BripGe, New YorK 


the reverse, and the only way to find out which is which 
is to draw them on paper. I do not mean that all 
engineers, any more than all architects, will be good 
judges of their own work but at least most of them have 
sufficient taste and judgment to pick the best, or the 
better, of several designs when they realize what they 
will look like. But they usually do not take the trouble 
to find out; even the mechanics of finding out is partially 
unknown. 

A good many bridges are designed with stress diagrams 
and a slide rule. A more careful engineer makes a 
diagrammatic elevation of one side of the structure, al- 
though this is not much of an indication as to how the 
bridge will look in perspective. No direct elevation shows 
the transverse wind bracing, or gives any idea of the con 
fusion of form which occurs in a diagonal view. Part of 
the training of an architect is the sharpening of his con- 
structive imagination. He is trained to see in his 
mind’s eye a picture of how his plan will appear when it 
is enclosed in walls, colored by the material he has 
selected, and with windows shining with new glass. 
But there are very few who trust their constructive 
imagination enough to design a building without putting 
down the facts in perspective. 

A lot of bad design by both architects and engineers is 
due to the human weakness for employing im a new 





ANCHORAGE OF THE MANHATTAN BripGe, New York, IS IN 
HARMONY WITH FINE ARCHITECTURAL TRADITIONS 
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\ Bripce Must Be VISUALIZED IN PERSPECTIV! 


Driver's View of the Manhattan Bridge, New York 
problem a solution which has been satisfactory in a 
former one, completely ignoring the fact that the sur- 
rounding conditions may be entirely different. The 
training of an architect makes him a little less apt than 
the engineer to substitute memory for imagination. 
Che architect starts with a sketch and the engineer with 
a slide rule. The slide rule will only prove that the design 
will carry an H-20 load, while the architect's sketch will 
show him immediately that the building which looked 
so well in one location looks anything but well in another. 
Referring again to the Bixby Creek Bridge, this is a 
superb design in its particular location, but I cannot 
imagine anything worse in the flat country over the 
Chesapeake and Potomac Canal, with a couple of miles 
of plate-girder approach ramps attached to each end. 
One of the shrewdest observers among my engineer 
friends has suggested that the methods used in the eng- 
neering schools must be modified before engineers can 
begin to see things in the round—to visualize in per- 
spective. He says that it is a never-failing source of 
interest to him to see an architect work with tracing 
paper—making very quick, inexact drawings, but close 
enough to fact to enable him to see at once whether or not 
he is on the right track. An architectural draftsman will 
habitually make five or ten or fifteen sketches in the 
time that it takes an engineering draftsman to make one 


S MAKE A DIFFERENCE 


Niagara Falls, N.Y 


SURROUNDIN 


Rainbow Bridge, 
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laborious calculation. As soon as these rough sketch 
are made, their maker is able to see by imspection, »., 
by what he knows about structures, whether wh:t he has 
in mind is a rational solution. 

If, for example, an architect has the problem oj, 
street crossing, he can determine almost at once whethe 
a single span with a deep girder, a series of girders wx 
intermediate supports, a rigid frame, or a brick arch yy 
look the best. An experienced man can also make a goog 
guess as to the costs of the several structures, and the 
if two or three of them happen to have about equg 
merit esthetically, some further computations will jp. 
mediately enable him to decide which to use. 

The architectural schools train their students }y 
giving them problems without indicating the solutions 
The engineering schools, as I have seen them, tend t 
require an analysis of a solution when the problem itsey 
has not been stated. It would seem that, occasionally x 
least, an engineering school should give its students thy 
problem first and then require them to analyze the 
solutions as far as they are able to do so. I do not meg 
that a first-year man in engineering school should be re. 
quired to figure a rigid frame, but I am certain that the 
student's interest in his problems, and particularly in tly 
esthetic side, would be more stimulated by a problem 
calling for a small bridge over a stream in a specified 
terrain, permitting the student himself to choose the 
type, than by a problem indicated simply by the state. 
ment, “I want you to design a fixed arch 120 ft long, 27 
ft wide, and 42 ft high above the roadway.” 

Architecture and engineering are not so very different 
As a matter of fact, they are essentially one and the sane 
thing, although most engineering problems deal with 
heavy construction calling for the use of machines, a 
most architectural problems deal with light constructio: 
for the use of human beings. Nor do engineers lack 
esthetic perception any more than architects do a sens 
of structure. The inventor of the truss was Palladi 
an architect. For many thousands of years 
engineers as such entered the picture, buildings wer 
erected, and stood up, and were beautiful. It is ma 
festly impossible that in the last fifty years there should 
have suddenly been evolved two entirely different breeds 
of men—one having esthetic sensibilities only, and the 
other only a sense of structure. 

However, all construction problems have become s 
complicated in the last half century that very likely th 
ideal structural design is made by architects and eng 
neers working together from the beginning of the prob 
lem in a true partnership of ideas. The architect hab 
tually calls in the engineer to help him solve struct 
problems, and it might be in the best interests of eng 


bet re 


neering design if the engineer were to call in the architect 


to help him solve problems of esthetics. 
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Control of Flood Debris in San Gabriel Area 


Work of Los Angeles County Flood Control District Described 


INC 
Los 


Col 


E its inception in 1916, the 

Angeles County 
trol District has concen- 
1 its efforts on the erection of 


By Pavut BauMANN, M. Am. Soc. CE. 


Flood are moved by nature's most de- 
structive phenomenon—the mountain 
flood. To control these floods and 
thereby check their eroding force, numer- 
ous reservoirs have been created by the 
On the 
watershed of the San Gabriel Mountains, 
where unusual conditions create severe 
floods, such control was imperative, as 
described by Mr. Baumann in this 
paper, ortginally presenied before the 


ea quantities of materials - 


AssisTANt Cuier Encineer, Los ANGeLes County FLoop Controt District, Los ANcGeves, Catir. 


tween. Hence each of these waves 
represented a separate air mass sub- 
jected to intense orographic effect. 

Major storms are due to rela- 
tively large air masses. Because 
their vertical dimension is much 
greater than the height of the 
mountains, they are not as acutely 
affected as are the smaller masses. 
They tend to produce steady, heavy 
rains at a rate of the order of | to 
1'/; in. per hour for many hours. 


rated 
Solutions, ‘frst line of defense for the protec- 
, tend ty {life and property in the highly 
lem itsef developed valleys below the San construction of check dams. 
Onally at .briel Mountains. For the past 
dents the MMeight years the U.S. Engineer De- 
y2e their partment has been engaged in the 
not mean Mconstruction of a second line of de- 
ld be re HBfense. This area has frequently suf- 
that the Mfered the disastrous onslaught of 
rly in the untain flood. While in gen- Convention of the Society. 
problem [eral such characteristics as steep- 
Specified HB ness of slope, inherent instability, and the preponderance 
oose the Hof rock and consequent low permeability are common 
he state. practically all mountain watersheds, a number of 
long, 27 HB significant features are typical of the San Gabriel Moun- 


Waterways Division at the Los Angeles 


tains and have a distinct influence on the meteorological, 


lifferent 


hydrological, and geological factors governing floods. 


the same [he meteorological factor is primarily due to the loca- 
eal with of the mountain front near the ocean, but also to 
nes, and HB the direction of approach of the principal storms, which 
structior right angles to the mountain front. The topo- 
ers lack MB eraphic configuration of the range is likewise influential. 
) @ Sense The mass elevation is of the order of 4,000 ft and the 
Palladi levation of individual peaks ranges from 5,000 ft in 
; befor the west to 10,000 in the east. The two combined 
gs wer suse a lift of approaching air which has been in close 
iS mal ntact with the surface on its way from tropical regions 
e should ross the Pacific Ocean, and which as a result has a high 
t breeds relative humidity. These warm, moist, and light air 
and the masses are pushed along their easterly path by cold, 
und heavy air masses or density currents, which 
some § r out from the polar ‘“‘weather factory’’ at a fre- 
kely th juency of about once a week. In the 
id eng ourse of its travel, this warmer air reaches 
e prob- ur coast, and being wedged between the 


ct habi- ld air front and the mountain front, rises 
ructural tan accelerated rate. This situation is 

wccentuated by a strong onshore wind. 
rchitect the pattern for a flood-producing storm is 
then potentially complete. 

Rain drops fall about 25 ft per sec. 
Hence if the air rises at a rate exceeding 
-) It per sec, raindrops are carried up- 
ward and moisture is concentrated. If 
such a mass is carried across the moun- 
tain range and drops beyond it, high in- 
tensity of rainfall results. This so-called 
orographic condition led to the record in- 
tensity of 1 in. per minute for one minute 
at Opid’s Camp on April 5, 1926. The 
maximum 24-hour rainfall at this loca- 
ton amounted to 12.29 in. This storm, 
which lasted for nearly five days and 
Which yielded a total of 24.16 in., swept 
om in three separate waves with periods 
of no rainfall, lasting several hours, in be- 















Again, Los Angeles County regis- 
tered a record of at least nation- 
wide scope on January 22 to 23, 1943, 
when 25.83 in. fell in 24 hours at Camp LeRoy, formerly 
Hoegee’s Camp, on the Big Santa Anita watershed. 


RUNOFF STUDIES 


Hydrological studies of mountain areas have shown 
it necessary to consider three principal categories of 
runofi—surface, subsurface, and base flow. While sur 
face and base flows are a matter of common knowl- 
edge and are typical of most watersheds, subsurface 
flow did not get’ proper recognition until the flood of 
March 2, 1938. In brief, this flow tends to flatten the 
peak but not to reduce the volume of the storm runoff 
as does the base flow. The rate of rainfall which will 
produce subsurface but not surface flow is of the order of 
‘/, to 1 in. an hour, with base flow below the lower limit, 
and the beginning of surface flow above the upper limit. 
As surface flow increases, subsurface flow increases too. 
Subsurface flow must therefore be expected to be the 
major contribution to the flood hydrograph during major 
storms. Over-all runoff coefficients based on a 24- 
hour yield for major storms vary from one-third to two- 





DEBRIS AND BOULDERS DEPOSITED IN A RESIDENTIAL AREA BY A FLOOD WHICH 
OcCURRED BEFORE CONSTRUCTION OF DEBRIS BASINS 
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mile from the watershed above, 
Crescenta, which had been 4. BEE hc 
nuded by fire in the preceding {,) 
Permanent basins along the ¢, . 
Gabriel Mountain front ho», 
since been designed to store sip 
lar quantities of debris. Thy wr 
sign is based on a debris slope | : 
tween one-third and two-thirds » This 
the natural stream slope at ¢ vack 
basin site. The variation in th pst 
slope is governed by the size any iuit 
character of the debris. . le 
Basin spillways are designed {, 
mraximum flow of water swollen 2 swal 
bulk 100% by debris. Hence it wn | 
assumed that during capital floods ich 
liquids and solids are equal jp rl 
volume. Actual observations » n ge 
basins during and after floods « ide 
variable magnitude have disclosed the 
flows consisting of 85° solids ush 
This is the consistency of not ver < rel 
“sloppy” concrete. 
The capital flood for which aj 
lyrical Desris Basin, Anove La Crescenta, Ca.ir., COMPLETED IN 1936, the permanent works in the Dis 
LOOKING UPSTREAM 





trict are designed, is expected 1 seal 


occur once in fifty years. | is th 
thirds, depending primarily on the initial condition of the only one instance has the District’s capital flood figure icy 
watershed, and above all on antecedent rainfall. In been reached or exceeded by actual flow as to both peak ble 
general, about 12 in. of rainfall is required before heavy and volume. This happened on March 2, 1938, at Dam the 
runoff may normally be expected. No. 2 on the West Fork of the San Gabriel River 
Che cause of this subsurface flow is the fractured con- cluding the base flow from antecedent rainfall, this floc etw 
dition of the rock formation. The consequent lack of between midnight of March 1 and midnight of Marc 
bond and stability is closely related to debris produc 1 produced at this location about 18,000 acre-ft of water riser 
tion of both the floating type, commonly known as_ and 1,500 acre-ft of debris from a drainage area of 4/4 vill ; 
trash,’ and the dragging and suspended type, called sq miles. The peak of the flow was 23,800 cu ft per mt 
detritus Denudation of watersheds by fire likewise sec. During the same flood ten major dams with an eq 
produces large quantities of debris. So prominent a part aggregate flood storage of 87,000 acre-ft regulated an uts 
is played by debris during major floods that the phe- conserved some 180,000 acre-ft of water, and extracted 
nomenon is often more intimately related to soil me- some 12,500 acre-ft of debris, exclusive of trash. Th ry 
chanics than to hydraulics. trash, ranging from large logs down to tiny twigs, con 
Nature provided debris cones below the canyons for pletely covered the surface of most of these reservoirs it is 
extracting debris from the water. In the course of de- and large piles were jammed between the canyon walk | 


velopment of the Los Angeles 
metropolitan area, however, these 
cones with, few exceptions were 
subdivided and settled upon, par 
ticularly during a period of rela 
tive absence of floods. The natu 
ral process of debris extraction 
was thereby much curtailed if not 
eliminated, and artificial means 
for this purpose had to be pro 
vided in the form of dams and 
basins The latter are used in 
connection with small watersheds 
up to a few square miles and serve 
primarily to extract the solids 
from the mixture, while the dams 
further serve to regulate the liquid 
content in accordance with con- 
ditions along the stream channels 
below 

The quantities of debris and 
trash produced during major floods 
are quite impressive. Measure- 
ments after the New Year's flood 
of 1934 showed a debris produc- 
tion of up to 100,000 cu yd per sq S.urcinc TO Remove Desris In A FLoop-Controt RESERVOIR 











$s, N No. 4 
d ab adwatéfs. The bulk of 
er 1 was dead wood. 
a RACK DESIGN EXAMINED 
‘0 this attack no weaknesses 
store in the dams proper; 
inherent weaknesses in 
S sloy unt works became evident. 
o-thir plies above all to trash 
ype ks. The cage-type rack at the 
ion ir 5 end of outlet pipes, con- 
1€ si ts, and tunnels, is highly vulner- 
, subject to complete clog- 
signed fog x and collapse. It simply gets 
swollen amped and buried and nothing 
Hence it ix be done about it in the face of 
"tal flo lume of debris. 
equal [he riser-type rack has proved 
vations general quite satisfactory, pro- 
floods | it extends far enough above 
e disclosed the debris surface to be continu- 
[solid contact with water that 
f not ver srelatively free of debris. In this 
ner it is self clearing. Obvi- 
whict sly it must be constructed to 
1 the | the pressure from the debris 
pected t the lower part as well 
pars ie impact of the moving mass. 
od figure ylindrical or semicylindrical cross section is most suit 
oth peak e. Heavy bars of high rigidity are desirable where 
, at Dan size of the rack permits. They may be built as 
iver sections with sides converging to form an opening 
this fi tween them, the width of this opening being a mini- 
of Mar the outside and a maximum on the inside of the 
t of w lrash entering the minimum section on the outside 
i of | readily pass through the opening without wedging or 
cu nming. For smaller trash-rack-risers, railroad rails of 
wit juate weight, with the flange turned toward the 
lated utside and the head toward the inside, may be used 
extra ntageously. 
sh [rash left behind after a flood is removed by mechani- 
igs, | means—such as nets on derricks or slack lines—or 
esery is boomed, beached, and burned. In any event, it 
yon W be completely eliminated by relatively simple means 





4Y OF San Gapriet Dam No. 1 





BASIN SHOWN AT Top OF PRECEEDING PaGE FILLED witu 150,000 Cu Yp or 
Material Was Washed Off 1.84 Sq Miles of Watershed in March 2, 1938, Flood 





DISCHARGING DesILTeED FLOOD WATERS 
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DEBRIS 


and at moderate cost. Detritus offers an altogether dif 
ferent problem. It consists of materials ranging from 
large boulders to the finest of colloids. It cannot be 
burned or otherwise destroyed in place, but must be 
moved bodily out of the reservoir or basin, at least in 
part, if storage is to be reclaimed. 


MECHANICAL EXCAVATION OF DEBRIS 


Where adequate stream flow is not available, as is the 
case at most of the debris basins, mechanical excavation 
is used. After the March 1938 flood, some 700,000 cu yd 
of debris was excavated from 16 basins at a cost of ap 
proximately $225,000. Although this is a large amount 
of money, it is small compared to the damage to prop- 
erty—to say nothing of life—which would have occurred 
without the basins. There would also have been the 
cost of removing the debris from 
streets, yards, and homes. Inci- 
dentally, the average debris pro- 
duction during this flood at the 16 
basins was 60,000 cu yd per sq mile, 
and 3 of the basins collected twice 
or nearly twice this amount 

Where adequate stream flow is 
available, which is the case at most 
of the dams, the debris can be re 
moved by sluicing at a much lower 
unit cost, that is, at around a cent 
per cu yd, or approximately $16 
per acre-ft. This operation how 
ever is predicated upon suitable 
sluicing facilities, which unfortu 
nately have not been consistently 
provided. The clear-water concep- 
tion sometimes triumphed over the 
debris conception, a decision which 
is incompatible with conditions on 
these mountain watersheds. Where 
this had happened, sluiceways 
had to be improvised. 

The classical idea incorporated 
in some textbooks is that debris 
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DOWNSTREAM FACE OF THE SUNSET CANYON DAM 


should be sluiced when the reservoir is substantially 
full. But this cannot be done except in the form of 
underflow with particles in suspension, or in the mmmedi- 
ite approach to the outlets. 

The bulk of the detritus must be moved out of the 
reservoir by the kinetic energy of the water. This means 
stream flow. In other words, to transport the material it 
takes water power equal to the mechanical power re- 
quired to excavate, load, and haul it. The amount the 
water will carry as it flows across the bottom of the reser- 
voir is principally governed by its depth and the slope. 
It is more a question of drag due to weight than of im- 
pact due to velocity Che initial increase in bulk gen- 
erally amounts to about 25%. It gradually drops off to 
ibout 5° with a drop in stream flow. The average 
bulking during a sluicing operation may be expected to 
umount to about 10%, rhese figures necessarily vary 
with conditions 

In general, about 75%) of the detritus deposited in 
reservoirs is of such size as to be removable by sluicing if 
suitable facilities are available. 
Chis material ranges frota the finest 
particles up to about 6-1n. boulders. 
Che remaining 25% could only be 
removed mechanically. In most 
cases the cost of such removal would 
be prohibitive. We are therefore 
faced with the eventual loss of res- 
ervoir storage. The lifetime of the 
reservoirs depends on two principal 
factors: the elements that are 
largely beyond our control, previ- 
ously mentioned, and the reduction 
in the rate of erosion, which is 
largely within our control 

The gradual filling of a reservoir 
with debris tends to reduce erosion. 
[It will not only prevent further 
entrenchment of the stream and 
progressive instability and collapse 
of canyon walls, but will lend sup- 
port to the canyon walls well 
above the original streambed. This 
will extend for a distance upstream 


A TypicaL Concrete-Arcu DEBRIS 
STRUCTURE OF THE Los ANGELES County FLoop Controt District 
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from the dam which, by virtue oj 
the debris slope, considerably ey. 
ceeds the original length of th, 
reservoir. Hence each of they 
mountain dams will eventual) 


accomplish—quite by acciden 
perhaps—a piece of upstream 
engineering. 


Obviously, in sluicing reservoirs 
we deal in terms of acre-fee 
rather than of cubic yards. Hence 
in spite of the low unit cost of 
sluicing, the recovery of lost 
storage to the extent mentioned 
is far from being a bagatelle 
financially. Considering the origi. 
nal cost of storage at these dams 
however, this expenditure is fully 
justified. The average cost per 
acre-foot of original storage for 
the ten dams in question was ap. 
proxtmately $620. The totalcost 
of lost storage behind all the Dis. 
trict’s 16 dams after the March 
1938 flood amounted to nearly 
3'/, million dollars! 

This necessarily raises the question: What can be 
done about the debris situation? There appears to be 
only one reasonable answer—reduce erosion to a mini- 
mum. This truth has been recognized in this area, and 
a campaign in upstream engineering was launched some 
three decades ago. Several thousand check dams were 
built on a number of mountain watersheds. But the 
stabilization of a watershed by these or similar means 
requires more time than was available. The rapid de 
velopment in the valley area called for immediate pro- 
tection. This was created by the dams and basins 
the first line of defense at a cost of over 40 millions 

In recent years an extensive program of upstream 
engineering by the U.S. Department of Agriculture has 
been under way. It includes reforestation for soil 
stabilization and will require considerable time to be 
come effective. In the meantime, the first and second 
line of defense, in the form of dams and basins, will con 
tinue to protect the valley from floods and particular) 
from the onslaught of debris. 
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Gouin Dam, Canada, Repaired with Gunite 


By O. Granam 


Formercy Curer Enocineer, Toe Quesec Streams Commission, Montreat, CANADA 


UIN Dam is on the Upper St. Maurice River, 

2 miles north of Sanmaur, Quebec, a station of the 
anadian National Railway, 75 miles west of the 

La Tuque. This power structure was completed 

uring the winter of 1917-1918, and its operation has 





NSTREAM Face oF Gourn DAM AT START OF REPAIR WorK 


ways been satisfactory. However, since 1930, disinte- 

gration or scaling of the concrete has increased rapidly. 

[his continuous spalling of the surface was caused by the 

reezing action of the water, which filtered into the pores 
the concrete. 

The greatest deterioration was on the upstream face 
it the level at which the water is generally kept during 
the winter season. The bottom sluice-gate section 
suffered the most. This is because the surface of the 
reservoir does not freeze in front of that part of the dam, 
ind consequently the concrete there is more exposed to 
frost action. On the downstream face, the surface of the 
piers of the sluice section showed an advanced stage of 
leterioration. This can be explained by the fact that 


ALTERNATE freezing ana thawing resulted in 
<4 serious disintegration of the surface concrete of 
Gouin Dam, Quebec. Satisfactory repair was accom- 
plished by applying a thin coating of concrete over all 
affected areas. To avoid the use of forms, pneumatic 
gun type placing equipment was used. An interest- 
ing feature of the work was the use of floating caissons 
to dewater upstream sections of the dam. This paper 
by Mr. Graham was presented before the Power Divi- 
sion at the Los Angeles Convention of the Society. 


these piers, besides being affected by frost, are subject 
to the erosive action of the flow through the sluices. 

The top of the dam, as well as the downstream face, is 
exposed to rain and to melting snow. The downstream 
face of the bulkhead section and of the sluices did not 
suffer any damage above El. 1317, where it is vertical. 
Deterioration was more pronounced near expansion 
joints than elsewhere. In some places, the construction 
joints show a coat of laitance. At some of these joints 
the concrete had deteriorated to a depth of as much as 
10 in. 

To remedy this condition and to stop the continuous 
deterioration of the exposed concrete, the Quebec Streams 
Commission, of which the writer was chief engineer, rec- 
ommended that the surfaces of the dam be covered with 
a protective and waterproof layer of cement mortar. 

The repairs, in order, consisted of unwatering of the 
upstream face to about El. 1303; chipping or removal of 
deteriorated or loose concrete and cleaning of the newly 
exposed surfaces; application of a metallic coating; 
waterproofing of the expansion joints; fixing of special 
anchorages to hold in place the wire mesh used to rein- 
force the new concrete layer; placing of the wire mesh; 
application of a layer of mortar (gunite) with ‘cement 
guns’’; and special repairs to the ten sluices and tunnels. 

In carrying out these repairs the greatest difficulty was 
in unwatering the upstream face. The level of the 
reservoir could not be lowered because it was necessary 
to insure, during dry periods, the regulated flow guaran 
teed by contracts with plant owners on the river. 





. SHEET PrtinGc Usep ror CorrERDAM ON UPSTREAM FACE OF 
rHE Gouin DAM 


FLOATING STEEL Carlsson Wuicn WAS ATTACHED TO FACE OF DAM 


IN DeEP-WATER SECTIONS 
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FLOATING CAISSON ATTACHED IN FRONT OF A SLUICEWAY 


Che upstream face, where there was less than 25 ft of 
water, was unwatered by the use of steel sheet-piling 
cofferdams driven to the rock surface, or as far as possi 
ble, and held in position by wooden frames resting against 
the face of the dam. The length of these cofferdams 
varied from 40 to 80 ft, according to the topography of 
the river bed. They were 9 ft 3 in. wide 

As there was very little earth on the rocky bed of the 
reservoir near the dam, it was difficult to make the dams 
watertight at the foot of the sheet piling. In order to do 
so, a row of bags filled with a mixture of sand and cement 
was placed beforehand at the base of the piling. Asa 
safety measure, an earth toe-fill was deposited. In deep 
water the dam surface was unwatered by the use of two 
floating steel caissons and five wooden ones. These 
caissons had only three walls and a bottom, as the face in 
contact with the dam was open to allow the repair work 
to be done The two steel caissons had a rectangular 
form, 6 ft wide and 23 ft high; in length one was 25 ft 5 
in., and the other 27 ft 9 in. Each was provided with 
uir-tight buoyancy compartments, two vertical and one 
horizontal. These compartments could be filled with 
water and emptied at will, so that the caissons could be 
floated and maintained in the position desired. The 
vertical compartments were attached to, and formed 
part of, the sides of the caisson. The horizontal com- 
partment was placed at the head of the caisson, and its 
top was used as a platform for the workmen. 


MAKING CAISSONS WATERTIGHT 


In order to increase the watertightness of the caisson, 
pieces of hardwood 4 in. thick were bolted on the edges, 
resting against the face of the dam. Attachment to the 
dam itself was secured by means of anchor bolts placed 
in the upper part and on each side of the caisson. Joints 
between the wooden strip of the caisson and the face of 
the dam were calked by a diver with pieces of heavy 
canvas and wooden wedges. 

\s the working chamber of the caisson was unwatered, 
the vertical buoyancy compartments were filled simul- 
taneously, so as to counterbalance the uplift action. 
Repair of each section required an average of five days, 
one day for setting, dewatering, and removing the cais- 
son, and four days for the cleaning and concreting work 
onthe dam. The two steel caissons were used in a total 
of 43 positions to repair the upstream face, 20 ft high by 
770 ft long. Parts adjacent to the corners of the piers 
of the sluice sections were unwatered by means of the 
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TrmMBER CAISSON APPLIED TO AN ANGLE ON THE FACE OF THe Day 


five wooden caissons. These were of circular form, 24 ft 
6 in. high, and consisted of a steel frame and timber 
sheeting 4 in. thick. Empty steel drums floated they 
caissons. 

PREPARATION OF THE SURFACE 


All defective concrete was removed by pneumati 
tools, until a solid and sound matrix was exposed. Thy 
new surface was thoroughly cleaned by sand-blasting 
then by compressed air, and finally by a jet of water, t 
obtain a clean, solid toothed surface entirely free from 
loose particles, dust, or foreign matter. From 2 to 10 i 
of loosened concrete was removed; the average was 
3'/> in 

Concrete thus cleaned was covered with a metall) 
mixture to fill up the pores and to make it impervious | 


platfc 
sil 





REINFORCING IN PLACE OveER PREPARED SURFACE ON UPSTREAM 
Face or Situice GATE 


This mixture is composed mainly of cast-irot 
powder and an approved oxidizing agent. It was dilutec 
with water and applied with brushes. It must be we! 
oxidized before the layer of gunite is applied. 

Vertical expansion joints were cut to an average dept! 
of 8 in., then properly calked with oakum and covere 
with asphalt plastic compound 2 in. thick. The jom’ 
were then rebuilt with asphalt or cork strips '/» in thick 

For reinforcement a rectangular mesh fabric was use 


seepage. 
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THE Day 
“m, 24 SPILLWAY OF DAM PARTIALLY REPAIRED SPRAYING CONCRETE INTO PLACE 
| timber 
ed thes ‘No. 6 gage wires spaced 3 in. on centers in each direc- high pressure, and accumulated to form a coating of the 
. In order to support the mesh and to secure it to required thickness. 
he old concrete, anchors were placed 20 in. on centers, With this method each layer must not be more than 2 
ggert Holes about 2 in. deep were made in the in. thick, otherwise there is danger that the wet concrete 
eumat onerete for that purpose. The anchorage itself con- will sag under its own weight and not adhere to the sur- 
d. Th ssted of steel nails of a special make, '/, in. in diameter face. Each successive layer must have begun to set 
lasting to 12 in. long, and a two-unit expansion shield, two before the next is applied. A considerable part of the 
vater nd two of steel. The nails were then bent up material rebounds from the surface and from the rein- 
ee fron er the wire mesh. This mesh was placed '/,; in. forcing mesh. The thinner the layer, the greater is the 
to 10 in m the old concrete face and 1'/, in. from the finished loss of material. This loss was estimated at 70% when 
we was wiace. A second layer of mesh was used when the aa lining '/, in. thick was applied to the outside walls of 
hickness of the lining exceeded 3in. Thereinforcement the gate houses, and about 37% on the faces of the dam 
metal scut at all the expansion joints. itself, where the thickness varied from 2 to 12 in., the 
vious t a bs average being 4'/, in. An admixture was used in the 
DENSE SURFACE CUATRO Use final layer on the upstream surfaces and the top of the 


he impervious surface coating consisted of a mixture dam to prevent setting cracks. The surface of the last 
{3.5 cu ft of sand per bag of portland cement, the pro- layer was screeded and floated with wooden trowels. 
rtion being four parts of sand to one of cement. It is to be noted that this process eliminates the build 
pecial care was given to the grading of the sand in’ ing of forms. Had forms been used, the concrete would 
rder to obtain a very dense and impervious mixture. have had to be much thicker and its homogeneity would 
he equipment for the application of the mixture con- have been much less than that obtained by the ‘“‘cement- 
sted of air compressors; a pneumatic placing machine; gun’’ method. 
he necessary lengths of hose 
r air, water, and the mix- 
ire of sand and cement; and 
nozzle to shoot the mortar 
nto the faces to be covered. 
ngredients were dry-mixed on 
platform, then passed through 
sin. sieve before being 
laced ina hopper. The mix- 
ure was then put into the 
pper chamber of the blower, 
was alternately under 
>STREAD ressure and free from pres 
ure. Thence it flowed into 
he lower chamber of the ma- 
st-irot tine, which was always under 
lilute ressure. From this last 
ye We mber, the dry mixture 
i cement) was pushed 
dept mpressed air through the 
overt ¢ to the nozzle, where the 
joints ter was added. The mix 
thick re W hot at the concrete 
5 use rom the nozzle under Gouin Dam AFTerR REPAIR 
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CoMPLETED HIGHWAY SERVING THE AIRCRAFT PLANT 


[win Traffic Lanes Are Designed for a Speed of 70 Miles an Hour 
Wartime Access Highway Has Postwar Valu 


Direcror, Ono State DepartMentT or Hicuways, Cotumsus, On1o 


FORECAST made in 1940 
indicated a 325°, increase in 
employment at the Goodyear 

Aircraft Corporation plant near 
Akron, Ohio, and thus showed the 
necessity for increased capacity and 
more fluid movement of traffic on 
state route U.S. 224 and connecting 
roads in the vicinity of this defense 
industry. From Pearl Harbor came 
the spark that was to change this 
secondary high-maintenance-cost 
highway into one of the typical new 
access routes constructed through- 
out the nation. A joint cooperative 
agreement was entered into 


promptly between the Ohio Department of Highways 
and the Public Roads Administration, and a contract 
was awarded in May 1942 for 1.79 miles of four-lane di 
The estimated traffic justified a four- 

Traffic counts soon after the road was 
opened showed 9,328 vehicles per 24-hour day, and 1,214 


vided highway. 
lane divided type. 
vehicles in a peak hour. This will 
crease. 


POSTWAR USEFULNESS ASSURED 
Future usefulness of this improved highway is assured, 
as after the war it will become a permanent link in a 
belt-line route around southeastern Akron and also the 
first link in a major east-and-west highway across the 
The relation of new construction to the old state 


State. 
route U.S. 224 is shown in Fig. 1. 


rhe design provided for two 24-ft concrete pavements, 
of typical section, separated by a paved medial divider 4 
ft wide, which merges into a 30-ft seeded medial divider 
From the 4-in. sand- 


near the east end of the project. 


By Hat G. Sours, Assoc. M. Am. Soc. C.E 


J "AST expansion of the Goodyear 
Aircraft Plant near Akron, Ohio, 
created urgent need for adequate high- 
way traffic lanes in the vicinity of the 
company's grounds. The Ohio Depart- 
ment of Highways and the Public Roads 
Administration cooperated in develop- 
ing the project. Plans were carefully 
prepared so that the traffic artery, in ad- 
dition to serving a wartime need, will 
later become part of a permanent belt 
highway bypassing Akron on the south- 
east. As reported by Mr. Sours, over 
70% of the employees use private cars in 
traveling to their work at the plant. 


serve new plants. 
quite probably in- 


(Fig. 2). 
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OVERPASS SEPARATES RAILWAY AND HIGHWAY Trarric 
Falsework Was So Set Up That Rail Traffic Could Be Mainta’ 


of the road surface, there was little inconvenience ' 
defense workers in their movements to and from work 
While as much speed in construction was maintained # 
was practicable, haste was not so urgent as in some other 
parts of the country, where no roads were available ' 


Before the new highway was designed, surveys ol tra 
fic volume and direction were made by the Divisio 
Traffic and Safety of the Ohio Department cf Highways 
The anticipated major conflicting movemett 
for a one-half hour volume, where the flows of 150 an 
194 vehicles intersected the 324 stream of traffic, did 
cause any appreciable delay, since the 324 vehicles cleat 
the intersection ahead of the incoming traffic 

A SAFE SPEED OF SEVENTY MILES AN HOUR 

Two entrance lanes and one exit lane on the appt 

ramp were designed for a lane capacity of 75U vel 


and a safe speed of 35 miles an hour. 
224 was designed for a maximum hourly lane capac 


He constructed concrete sills on the edges of the rock .» 














stone curb, the shoulder slopes ces Ol 
in. per ft to the right-of-way line 
The major approach ramp from stat 
route U.S. 224 at the entrance | 
the plant consisted of two 12-ft lang 
separated from a single 12-ft lane by 
a 2-ft asphaltic medial divide 
Construction of the approach ramp 
includec one continuous concrete 
beam bridge to separate the trafic 
on this ramp from through trafix 
Fortunately the old route served 
admirably during the constructiond 
this bridge and of the new highway 
and outside of physical hazarés 
such as curves and poor conditu 


not 


ich 
1c 
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State route 
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4 
cles at a safe speed of 70 miles 
ind a 1,000-ft sight distance. 
faximum curvature is 2°30’, with re- 
rm radii for service and access roads to 
e plant ranging from 35 to 100 ft. 

fraffic induced by increased employ- 
vent has exceeded original estimates. 
‘he industry has provided ample park- 
g lots, well distributed in the different 
jant ar Expected car use by em- 
lovees was estimated in 1941 at 2.5 
sons per car. A field count completed 
, April 1943 gave an actual use of 2.6 
rsons per carentering and leaving. This 
mpares favorably with the state aver- 
ge of 2.13 persons per car. 

Primary intersections with South Arling- 
on Street, the Roadside Park approach, 
nd the ramp approach to service roads 
ere channelized to fit estimated volume 
nd direction of -traffic flow. Median 
trips or islands in this channelization are 
{ asphaltic concrete confined by a 4-in. 
andstone curb. Islands are set back ap- 
yoximately 2 ft from the projected curb 
ine as protection} from weaving vehicles. The present 
ntersection with George Washington Boulevard is tem- 
wrary and will be relocated and channelized when U.S. 

is improved east of this intersection. 

Very few employees walk or ride bicycles to reach the 
lant because of its remote location. Recent studies 
ndicate that over 70% of the employees are dependent 
private cars and the remainder use buses, which are 
wded to capacity. Maintenance parts and the serv- 


Lh. 


id. 


RAFPIC 
Maintai 


alu 


r 


slopes ces of mechanics are increasingly difficult to obtain. Ap- 
-way line roximately 60% of the employees reside 5 miles or more 
from stat rom the plant. 

itrance t 


PARKING CONGESTION ELIMINATED 


ft lane by Personnel managers have reported that a major griev- 
| divider it some industries is the delay of 30 minutes or more 


wice a day in getting in or out of parking lots due to 
ngestion. Because of these critical personnel and trans- 
wrtation factors, and the fact that there is little hope of 


ach ramp 
concrete 
the trafhe 
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DuRING CONSTRUCTION OF THE NEW BripGe, TRAFFIC WAS MAINTAINED ON 


ADJACENT STRUCTURE 


Concrete Sills in Foreground Were Placed to Support Timber Falsework 


of avoiding interruptions to traffic did call for study. 
The ordinary highway project, constructed while traffic 
goes on, involves traffic which to a large extent changes 
from day to day and thus can be readily shifted without 
confusion. It was not possible to move traffic about 
readily in this instance as the greater part was of a local 
nature interested in access to the plant. When drivers 
became familiar with one procedure it was difficult to get 
them to change it without causing some confusion. Re- 
location of the existing route along plant entrances, and 
leaving the old pavement in place to remain as a service 
road, simplified the problem to a certain extent. 

Like many other such plants, the Goodyear Aircraft 
Assembly Plant expanded rapidly during the earlier days 
of the war. As employment rose considerably over what 
was expected originally, parking facilities required re 
vision. These changing conditions called for several 
revisions in plant entrances to meet the demands of traf- 
fic. The addition of a parking area east of Kelly Avenue 















































rh trafic uring additional transportation equipment, it is ap- and north of Waterloo Road made it necessary to pave 
te served ent that efficient access roads to parking lots and a portion of the Waterloo Road approach during the 
ruction@/ervice roads providing safe and speedy transportation winter of 1942-1943 so that traffic could be adequately 
highway i necessary and vital part of defense production to- served when maximum employment was reached. Pave- 
| hazards ment on this section, placed during late January and 
conditions lhe construction of a project like the one under dis- early February, required the removal of approximately 
nience »mmerussion does not present as many unusual features as_ 18 in. of frozen subgrade and replacement before work 
om work ught be expected. However, in this case the necessity could proceed. As it was not originally planned to pave 
tained a 
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Forms Usep ror Bripce Prers Were REeaAbpILy SET AND REMOVED 


Wedge Pins Connect Form Braces; Form Liner Was Used 
g 


this section until the following spring, the subgrade had 
not been covered. 


SUPPLEMENTARY ROAD REVISIONS 


Cement treated with Vinsol resin was used throughout 
the project in the pavement concrete to resist the action 
of salts used extensively in this area in the removal of 
snow and ice 

Changing traffic requirements caused by expanding 
plant and parking facilities led to the improvement of 
three additional sections of highway to act as feeder 
routes to the project. Arlington Street north from U.S. 
224 was the first of the additional access routes to be 
placed under contract. This was followed recently by 
Kelly Avenue from the old U.S. 224 to Triplett Boule 
vard, on which work is now completed. The Triplett 
soulevard section from Arlington Street to Kelly Avenue, 
which has been advertised for bids, and the continuation 
of U.S. 224 east from George Washington Boulevard to 
Route 8, which is now under contract, will complete the 
access roads in this general area. 

Relocation of U.S. 224 crossed a section of unstable 
peat and muck between Stas. 203 and 204 + 72. The 
plans provided for removal before embankment con 
struction was started. This procedure was used here be- 
cause the peat was only about 5 ft deep, while the fill 
section at this point was 35 ft high. Fortunately rock 
from roadway excavation about 2,000 ft away was avail 
able for replacement, so that a sufficient depth of ma 
terial could be placed to provide a stable foundation. 


TWO BRIDGES REQUIRED 


Relocation and separation of grades required the con 
struction of two major bridges. One of these, which car 
ries traffic over the Baltimore and Ohio Railroad, has a 
64-ft clear span, a reinforced concrete rigid frame, and 
concrete ‘‘U"’ abutments. It has two 26-ft roadway sec- 
tions, a 4-ft dividing strip, and two 6-ft walks. The rock- 
cut railroad section provides an ideal condition for this 
type of structure. Since it is on a 1°30’ horizontal curve, 
it has a superelevation of 1.57 ft. Because of wartime re- 
strictions on the use of steel, the contractor worked out a 
novel timber centering plan which proved satisfactory. 
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Vou. 14, Ny ; 
He constructed concrete sills on the edges of the rock »» 
with the top in the same plane as the curve supereley, 
tion. These sills were placed on 7.5-ft and 8.5-ft cente, 
Falsework was then set up using 8-by-8 and 1()-by.y 
timbers on 5-ft centers for the north part of the deg 
which was the low side of the superelevated curve. 7), 
railroad track, which was in service during constructig, 
was spanned with 12-by-12 timbers spaced 16 ft in ty 
clear. 

Falsework was released on the north side as soon » 
the required period was ended, and pulled along the jp. 
clined concrete sills to the high side of the superelevaty 
curve to permit construction of the other deck sectic, 
This method permitted form work to be used again wig 
a minimum of time loss between placement of adjoinizg 
deck sections, and also at a minimum cost for adaptiry 
the forms. The procedure used was (1) to loosen ty 
forms to secure clearance, (2) move the forms, (3) chang 
the face forms to provide for coping, and (4) wedge up tp 
grade. 

The other bridge constructed as a part of this projec 
is a continuous concrete-beam type composed of fo 
spans, consecutively 40'/2, 55'/s, 55'/2, and 40"/» ft from 
center to center of bearing. Like the structure just é& 
scribed, it has two 26-ft roadway sections with a 44 
dividing strip and two 6-ft walks, and is on a 1°30’ curv 




















It carries traffic from U.S. 224 over the Goodyear indus Hii ing 

trial track and a ramp providing access and exit to the It 
plant for the thousands of employees engaged in vitd wh 
war work there. Falsework was set up in such a way that ware 
railroad traffic could be maintained. frame 
On the newly constructed project shoulders and slope exca\ 
are seeded to provide a cover against erosion and to blend suriac 
them into the landscape. This project is a good exampkgincks | 
of a very necessary wartime facility which also const: tex 
tutes a desirable improvement in an important highwayf pnor | 
system. hoists 
Construction was supervised by the Ohio Department while 
of Highways: H. G. Sours, director; W. H. Moore, é- steam 
vision engineer; M. D. Shaffer, chief engineer, Bureau o emplo 
Location and Right of Way; R. O. Nelson, chief eng- 2 shaf 
neer of construction; W. S. Hindman, chief enginee termi 
Bureau of Bridges; H. E. Neal, chief engineer, Bureau Ld 
Traffic and Safety; W. M. Wardman, division construc the sa 
tion engineer; and L. W. Hine, project engineer, The id 1s 
contractor for the project was A. J. Baltes Construction scus 
Company, Robert Craig, superintendent. tsid 
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DESIGNING THE HIGHWAY 
Figures Represent Vehicles 
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Aqueduct Shafts 


By Georce SpANN 


= 85-mile Delaware Aqueduct, 
carrying water from Catskill Moun- 
tain streams into New York City’s distri- 
bution system, has been driven through 
solid rock, in some places more than a 
quarter of a mile below the ground sur- 
Thirty-two shafts provided access 
Hoisting operations in 
these shafts involved some major inno- 
vations in equipment and methods. 
Information obtained from the reports 
of Board of Water Supply engineers in 
charge of construction of the aqueduct 
are contained in this paper by Mr. 
Previous articles on the Dela- 
ware System appeared in the Septem- 


Hoisting Equipment Used for Delaware 


ASSISTANT TO Cuter Encrneer, Boarp or Water Suppty, Crry or New Yor« 


from 35 to 90 ft, the majority being 
about 60 ft high. At the top of each 
tower, centered over the shaft, wasa 
large sheave for the passage of the 
cable from the hoist into the shaft. 
The cables were stranded steel, non- 
twisting, ’/sin. or 1 in. in diameter. 
Except at a few of the shafts where 
timber chutes conveyed the muck 
directly from the muck buckets into 
waiting trucks, a muck bin or hopper 
was constructed integral with, or at 
one side of, the headframe. 

All the hoists regularly employed 
in this portion of the work were 
operated by electric motors of from 















» Ne 
© Tock oy 
ipereley, 
it center 
10-by-| 
the deci 
rve. Th 
STIuctiog 
ft in th 
S Soon x . 
ig the ine ON STRUCTION of the Dela- 
relevates vare Aqueduct involved the 
K sectiog sinking of 32 shafts ranging 
gain with depth from 313 to 1,551 ft. 
adjoininggEmOperations in connection with hoist- 
adapting g in these shafts differed radi- 
Dosen thecally in most instances from those face. 
3) changfimmcenerally employed on previous {fo the tunnel. 
dge up pfmmtunnel construction work under 
the jurisdiction of New York City’s 
is projetfBoard of Water Supply. Now 
4 of fogflthat construction of the shafts 
/s ft fromfmand tunnels of the aqueduct has 
e just dafmmbeen practically completed, it is 
ith a 4A—timely to describe the equipment Spann. 
30’ curve ffand methods used for hoisting dur- 
“ar indy Bing the principal stages of the work. 
cit to the It is specified in each contract 
i in vitdgin which the sinking of one or more shafts of the Dela- 
wav thafmware Aqueduct (Fig. 1) is included, that a head- 
j frame of approved type and design shall be used in the 
nd slopeim excavation of each shaft below a depth of 100 ft from the 
1 to bien surface of the ground. Shaft sinking with stiff-leg der- 
| example nicks or traveling cranes was therefore limited to depths 
0 consti: not exceeding 100 ft. For the initial excavation of shafts 
highwayfm prior to the erection of headframes, stiff-leg derricks with 
hoists operated by steam were used at 7 of the shafts, 
partment{imm while traveling cranes, powered by gasoline, diesel or 
oore, i-MEgsteam engines, or electric motors, were 
Bureau of employed at 23 shafts. Of the remaining 
hief eng shafts, Shaft LA North, at the southerly 
engineer terminal of the aqueduct, was excavated 
Bureau ff i 1930 in connection with the work at 
constru the same locality for City Tunnel No. 2, 
er, Ti und is therefore omitted from the present 
struc discussion. Shaft 13 is also considered 


utside the scope of this article, it having 
been sunk by unusual methods. During 
he early portion of shaft excavation, 
lamshell buckets were generally used for 
the removal of the earth overlying ledge 
rock, and shaft muck buckets of the usual 
type were employed for removal of broken- 
Concrete for the shaft linings 
was lowered in bottom-dump buckets, and 
halt buckets were also used for this pur- 

lhe principal features of equip- 
ment used during shaft excavation and lin- 
ag it Shafts 7 to 10, inclusive, are shown 


up rock 


noses 


ISTING 


DURING SHAFT EXCAVATION 
\iter the preliminary shaft excavation 
been completed, work in the shaft was 
spended pending the erection of a head- 
frame over the top of the shaft, the con- 
tion of a hoist house, and the installa- 

the hoist with its motor and appur- 
The headframes were towers of 

| steel which varied in height 


ber 1938 and August 1942 issues. 
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75 to 250hp. The hoists were located 
in hoist houses at the surface of the 
ground. Safety appliances installed in connection with 
the operation of the hoists included dial indicators, over- 
wind and speed controls, and signaling systems. 

The openings in the platforms over the shafts were 
provided with counterweighted doors so that the shaft 
could be entirely closed, thereby lessening the chance of 
objects from loaded buckets or from the surface falling 
on men in the shaft. At a number of the shafts ‘Billy 
blocks,’’ or frames riding on cable guides, were em- 
ployed to guide the buckets in their travel at the upper 





HEADFRAME AND Muck Hopper Usep DuRING CONSTRUCTION OF SHAFT 6 
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HEADFRAME AND Muck BIN For TUNNEI 
CONSTRUCTION AT SHart 5A TUNNEL CONSTR 


Skip Is in Dumping Position Over Bin Hoist Houses Above, 


portion of the shaft. Bull chains or cables were gener- 
ally used for bringing buckets into position to dump 
muck or load men or materials. For the removal of 
muck, regular muck buckets of from 1 to 2'/scu yd 
capacity were provided. For lowering the concrete for 
the shaft lining, bottom-dump buckets of from 1 to 
2'/»-cu yd capacity were generally employed. 

Except at Shafts 1, 11, 12, 13A, and 14, the head- 
frames just described were not used as parts of the reg- 
ular hoisting plant for tunnel-driving operations. This 
was principally because the work of sinking and lining the 
shafts and excavating the adjacent short tunnel spurs 
was included in contracts separate from those for the 
construction of the main part of the tunnel. In the ex- 
ceptional cases cited, all work in the shafts and tunnel 
was combined in the same contract, and in these in- 
stances the headframes first installed were used until all 
tunnel work was completed. At Shafts 15 and 16, where 
all shaft and tunnel work was also included in one con- 
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HEADFRAMES AND Muck Bins Usep DuRING 
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tract, the shaft-sinking equy. 


ment, including the hey D} sd 

frames, was nevertheless MW |! 

moved and supplanted by 4 10 in 

equipment used for tunnel @ MME ac 

cavation. For excavating aj Mi al 

ining these shafts, howey, braci 

the general contractor Tt 

ployed one of the contractog iil ic} 

who had previously sunk ag MM yo 

lined four other shafts of MN rou 

aqueduct. Thelatterremoyg MN, | 

his plant after the short tunn aan 

spurs had been excavated, an latio 

the general contractor the MME oy a 

erected his own equipment fg MM »}aci 

driving the tunnel. tows 

In addition to the plant towa 

operated for the excavation 9 HB pack 

the shafts, auxiliary hoisting Ib ar 

equipment was maintained sttic 

the shaft areas for use at th towe 

surface and during any poss. HB diag 

ble emergency in the shaft legs | 
when the regular equipment MM prop 

might be out of order. |p and 
UCTION AT SHaFts 19 most cases, such emergency lowes 
Operators’ Houses Below hoists comprised derricks o MMB piers 
cranes that had been previ HM catec 

ously used in excavating the shafts for the first 100 ft thea 
their depth. At a few of the shafts an emergency hoist two § 
powered by a self-starting gasoline engine was installed in each 
a separate hoist house and provided with independent head. 
cable and sheave working in the headframe. These hoists tunn 
were also used for lowering pumps and other equipment At 
Lengths of tunnel, varying from 6,425 to 28,933 ft ing, | 
were driven from 26 of the 32 shafts of the Delawar f th 
Aqueduct. The headframes employed during tunnd ram 
excavation were towers built up of structural steel men- used 
bers extending in some instances to a height of about 150 At 
ft above the top of the shaft. At the 16 shafts north of ther 
Shaft 15 through which tunnel excavation was carried the t 


on, and also at Shaft 17 Downtake, the hoists were |o- 
cated in hoist houses at the surface of the ground, from 


about 80 to 200 ft from the base of the headframe. At ig tl 
Shafts 4 and 5, for example, each headframe was a ven than 
substantial steel structure consisting of a rectangular from 
steel tower 22 ft by 32 ft in plan at its base and 22 il being 
the 
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py IS tt 15/s im. at the top, 0 20 40 
made up of 12-in. columns, 2 se ‘ 
4) Ib > 65 Ib per ft, with ix?" Bee, = 
\j-in. and 12-in. cross beams - : 
spaced about 11 ft apart ver- weld) ‘3 te, / 
ueally, with diagonal angle SECTION OF ; 
bracing between them. BILLY.GUIDE fs 
The tower was 140 ft in <a 
height with the center of the DETAILS OF BILLY — 
two sheaves 125 ft above (Not Used at Shafts 9 or 10), _6* \ j 
ground. The additional 15ft “° o* J / 
in height above the sheaves Bumper * ry \ 
was provided for the instal- = & ¢ \ / 
lation of an overhead hoist : s 
tor the on a cantilever arm for re- g y ¥ j 5 
MeENt foy placing the sheaves. This s Py 4 “=p 
tower was braced on the side : es / f\\ / 
he plant toward the hoist with two = £, ' air Roca 
vation of back legs made of 12-in. 65- 3 YY counterweight , : j/ 
hoist; 9.3 Emergency r |/ 
Loisting MAME |b and 12-in. 99-Ib members Hoist House ou Ti \ 26 
tained at latticed together and to the at Gas Engine I tae \ 
@ at th@ tower with horizontal and | Door = : 
hY possi. diagonal bracing. The back : Loading Position ¢ +s Aur Ram 
he shaft MM legs started from the tower — ! aay al 
juipment MB proper at sheave elevation Se eS f 
rder. Ip and were anchored at their Scale in Feet 5 










































nergency lower ends by heavy concrete 
rricks or MMB piers. These piers were lo- 
N previ. cated 73 ft back from the base of the tower proper, making 
100 ft of the area of the headframe at ground level 32 by 95ft. The 


two sheaves, which had a 10-ft 8-in. rope diameter, were 


stalled each supported by a pair of heavy cross members. The 
pendent headfiame structure was set at an angle of 24° with the 
se hoists tunnel line. 


ipment At the nine other shafts used for regular tunnel driv- 
3,953 ft, HM ing, the hoists were installed in hoist houses at the tops 
Delaware of the headframes over the shafts. An example of a head- 
; tunned 3 frame with the hoist and hoist house at its top is that 


el mem- 
bout 10 
north of 
} carried 
were |o- 
id, from 
me. At 
S a very 
tangular 
1d 2? ft 


used at Shafts 22 and 23 (Fig. 3). 
Attached to each headframe was a muck bin or hopper 
there were two at each of Shafts 7 and 8) for receiving 
the muck as it was dumped from the skips or cars after 
being brought up from the tunnel. Except at four of the 
shafts, where small hoppers were provided for break- 
ing the fall of the muck from the skip to the truck rather 
than to furnish storage capacity, each muck bin held 
irom 50 to 250 cu yd, those of 100 and 150-cu yd capacity 
being most common. The following is a summation of 
the arrangement of cages and skips in the shaft: 
Single cage balanced by a counterweight, at five shafts: Shafts 
13A, 14, 17 Uptake, 22, and 23 
lwo cages in counterbalance, at one shaft: Shaft 1 
One cage-skip combination balanced by a counterweight, at two 
shafts: Shafts 4 and 5 
One cage balanced by a skip, at five shafts: 
Downtake, 19 Uptake, and 19 Downtake 
One cage balanced by a counterweight, and one skip balanced by 
a counterweight, cage and skip operated independently, at 
four shafts: Shafts 15, 16, 20, and 21 
Une cage-skip combination balanced by another cage-skip com- 
bination, at nine shafts: Shafts 2, 2A, 3, 7, 8, 9 Downtake, 10 
Uptake, 11, and 12 
Une or two cages for raising and lowering men and 
materials were employed at each shaft equipped and used 
lor regular tunnel-driving operations. In 20 of the 26 
shafts so equipped, one or two skips for hoisting tunnel 
muck out of the shaft were also employed. There were 
many vanations in the arrangement, operation, and size 
ol the cages, skips, or cage-skip combinations, the selec- 
ton i any particular case having been influenced by 
such factors as the size and depth of the shaft, and the 


Shafts 5A, 6, 17 


Shaft No 





— Shaft 23 
[ (Oreinege) 


Fic. 2. Typrcat HEADFRAME AND Hopper FOR CONSTRUCTING SHaFtTs 7-10 


number, size, and length of the tunnel headings to be 
driven from that shaft. 

At Shafts 7 and 8, the hoist engine had a double drum. 
Each dum with its cage-skip combination could be oper- 
ated in counterbalance, joined with the other cage, or 
separately. Normal operation was in counterbalance. 

Skips for the removal of muck from the tunnel were 
installed and used at all but 6 of the 26 shafts equipped 
for tunnel driving. In these 6 shafts it was necessary to 
bring the loaded muck cars to the surface. At Shaft 1, 
the muck cage accommodated a 5-cu yd end-dump muck 
car, which was automatically dumped into the muck 
hopper at the top of the shaft without removing the car 
from the cage, this being accomplished by the tilting of 
the cage body as it followed a curved track in the head- 
frame. At Shafts 13A and 14, each loaded muck car was 
brought up on the cage to the level of the dumping plat- 
form, where it was pushed by means of a rack-and-pinion 
type of car-pusher onto a rotary car dumper which emp- 
tied it into the muck bin. At Shaft 17 Uptake, the loaded 
side-dump muck cars were brought up on the cage to the 
top landing, hauled from the cage with a small tugger 
hoist to a tipple at the top of the storage bin and dumped. 
At shafts 22 and 23 (Fig. 3) side-dump muck cars were 
emptied without being removed from the cage, the latter 
being equipped with a pneumatic ram which tilted the 
body of the muck car and dumped its contents directly 
into a chute leading to the muck hopper. 

At each shaft where one or two skips were used for 
raising muck from the tunnel, skip pits were excavated 
at the foot of the shaft below the tunnel invert and lined 
with concrete. The muck was then dumped directly 
from the muck car into the skip as it rested in the pit. 
Cars were either of the side-dump or non-dumping type, 
the latter being emptied by overturning in a rotary 
dumper. The loaded skip was raised until it reached a 
position in the headframe where the body of the skip was 
automatically tilted sufficiently to dump its contents 
into the muck bin. 

At many of the shafts, the cages were sufficiently 
large so that drill steel, pipe, rail, structural steel members 
for roof support, and other long materials and pieces of 
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equipment could be loaded onto, 
carried on, and removed from the 
cages without particular difficulty. 
At some shafts, some of the materials 
that would not fit on the cages were 
handled by the skips, while in a num- 
ber of instances it was necessary to 
suspend long materials under the cages 
or skips by means of cable slings. 

At several of the shafts, in addition 
to the main hoists, material hoists 
were installed which operated through 
a hoistway in the shaft separate from 
the portion of the shaft used for the 
travel of the cages and skips. These 
hoists permitted the lowering of ma- 
terials and equipment without inter- 
fering with the operation of the cages 
and skips. Emergency gasoline hoists 
were provided at some of the shafts 
as a precaution in case of failure of 
electric power so that men in the 
tunnel could be removed. 

The size of the cages influenced the 
location of the charging stations for 
the storage batteries of the electric 
locomotives, some cages being suffi- 
ciently large to accommodate the 
locomotives and permit their being 
brought to the surface without diffi- 
culty, while in other cases where the 
cage was too small for the locomo- 
tive, the batteries were recharged in 
the tunnel. At some shafts, how- 
ever, the batteries were removed from 
the locomotives and brought to the 
surface to be recharged while the loco- 
motives were serviced in the tunnel. 


SAFETY DEVICES 


Operation of the cage hoists was 
governed by modern automatic con- 
trol devices that incorporated safety 
features functioning independently of 
the will of the operator. These con- 
trols prevented cage speeds in excess 
of the predetermined limit, reduced 
the speed of the cage as it approached 
a landing, prevented over-travel in 
either direction, and stopped the cage 
in the event of failure of current or 
failure of a vital part of the equip- 
ment. At some of the shafts, switches 
were installed at top and bottom to 
enable the signalman to cut off the 
hoist power in an emergency. Dials 
and automatic bell signals indicated 
to the hoist runner the position of the 
cage in the shaft. Inter-communi- 
cation between shaft bottom, shaft 
top, and hoist house was had by 
means of bell signals, teletalk, and 
telephone. Careful maintenance and 
regular inspections provided addi- 
tional insurance against failure of the 
hoisting equipment and controls. 

The cages were equipped with two 
or more sets of safety dogs which 
gripped the guides in case of cable fail- 
ure. Normally, the dogs were held in 
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were placed in service and at ley 
once every three months thereafter 
At many of the shafts, little or » 
change was made in the hoisting 
equipment during the major open. 
tions of placing and grouting the cop. 
crete lining of the tunnel. The us 
of the equipment during these oper. 
tions was much less than it had bee 
throughout the period of driving th 
tunnel headings. In the shafts pipe 
were installed through which cemen; 
and dry aggregates or mixed concrety 
were dropped. At some of the shafts 
these pipes, or the hoppers at ther 
lower ends, utilized portions of th 
space formerly used by the cages « 
skips and in these cases certain 
were necessary. For example, at Shait 
1, the use of one cage was discon. 
tinued, the hoisting cable being short 
ened so that the cage would not inter. 
fere with the hopper at the foot of th 
shaft. At Shafts 15 and 16, the mud 
skip was removed so that two pipes 
could be hung in the skip well. 
It was general practice during th 
placing of the tunnel lining to leave 
a section of the tunnel unlined a, 
and immediately adjacent to, the foot 
of the shaft until all other work is 
the tunnel had been completed. By 
this meaus transportation up ani 
down the shaft suffered a minimun 
of interference from other operation 
until the very last stages of the tunnd 
work, 
The final work in the shafts vane 
greatly, depending upon the purpox 
of the shaft. In any case, it was neces 
sary to remove from the shafts th 
cages and skips, guides and guide sup 
ports, service lines, ventilation pips, 
and escape ladderways that had bea 
installed and maintained during tu 
nel construction. The removal of ths 
equipment, together with the cr 
struction work that followed to com 
plete the shafts, required the use « 
hoisting equipment. Such equipmest 
comprised portions of the equipmet! 
previously employed, altered to su" 
the requirements at the particul 
locality and supplemented by suc 
additional equipment as was needeé 
Further details on hoisting ope™ 
tions may be found in the Novemb« 
1943 Delaware Water Supply Ne 
from which the present paper '# 
been condensed. 
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le or py er OF BRIDGES AND Structures, Connecticut STATE 
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r oper . r 

oom O carry highway traffic between New London and 
ile con 


Groton, Conn., a high-level cantilever bridge 
nearly 6,000 ft long was completed in 1943. Its four 
traffic lanes are expected to provide needed capacity 
for the next forty years. The design of the bridge and 
its appurtenances is described by Mr. Sumner in this 
article, which is the second of a series on this bridge 
that began in the March issue. 
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OCATION of the new Thames River Highway 
Bridge cuts across the irregular street pattern of 
New London, Conn., and passes over the main line 

and yard facilities of the Central Vermont Railway to the 

river bank 2,600 ft away. Next comes the river cross- 
ing proper, about 2,000 ft from bank to bank. This 
joins the approach work in Groton, about 1,300 ft long, 
where the location is carried over route Conn. 12 and the 
tracks of the New York, New Haven, and Hartford Rail- 
road. The total length is thus 5,900 ft. Required areas 








TRUSSES FOR APPROACH SPANS WERE ERECTED IN Four UNITS, 








Eacu Continuous Over THREE SPANS 






































ce - in New London were largely occupied by rather low-type 
11. housing which offered no particular obstacle to the pur- 
ring chase of right of way. It was possible to avoid conflict 
oc: tm with railroad facilities, and the location in Groton was 
al of largely across unoccupied land. The river crossing 
the fo offered no obstacles to pier location other than those im- 
work i posed by channel location, clearance requirements, and 
ed. Br the character of foundation material. 
up ani Experience with the existing highway bridge clearly 
eaten demonstrated the inadequacy of a two-lane roadway for 
cettiens the structure. Modern trends favored the adoption of 
e tunne the “dual roadway type with physical separation be- 
tween opposing traffic streams. Traffic counts indicated 
ar a daily average of about 14,000 vehicles and a maximum 
purpose daily count of something less than 19,000. Records of 
as neces the past ten years gave a fairly consistent annual in- 
afts the crease in traffic volume of about 4%. As the capacity of 
Silos a four lane roadway structure may be taken conserva- 
wn pipes tively at 90,000 vehicles a day, this bridge is expected 
ad beet to serve the maximum daily traffic for about forty years. 
ing tu High curbs were considered essential as a safety meas- Prers Were Erecrep ON Steet Princ WitTHin SHeet STEEL 
al of this ure. As motorists will not drive close to such barriers, it CorrERDAMS 
he otepte——_—____agrg» A eee -200°-—_—— 
to com 122" | 
iden 72" Concrete —— if i -3" Cross Slope 
: ot B s +. rs ° . EP AP Bs TS s + 6 Bg ee 
uuipmel I ites 2 a semantes eg y ee | ez, = 
to suf 
articulat TT — 
by su \| 
neede 
y oper = oa — — ans 
yvember ~ 18'9”" 
\ New 
per ha 








1$7 








Fic. 1. Cross Section oF THAMES River HIGHWAY 
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CENTER SPAN NEARING COMPLETION 


Railroad and Highway Bridges in Background 


was decided to adopt a 12-ft lane width. The width of 
the center mall or separating strip is 2 ft 6 in., the mini- 
mum for practical construction. Because it was felt 
that a structure nearly 6,000 ft long would offer few 
attractions to the pedestrian, sidewalk facilities were re- 
duced to a minimum of one 4-ft walk on the downstream 
side of the bridge. The resulting cross section is shown 
in Fig. | The decision to locate the surface of the side- 
walk at approximately roadway level instead of at the top 
of the curb made it possible to keep the railing lower, 
thereby giving the motorist an increased chance to 
enjoy the view as he drives over the high structure. 


WIND LOADS CONSIDERED 


In general, the standard specifications of the American 
Association of State Highway Officials governed the de- 
sign of the structure, with certain modifications. For 
steel bearing piles, the 14-in. section weighing 73 and 89 
lb per ft was decided on. The maximum pile load for 
dead plus live load was taken at 55 tons per pile; and 
that for dead, live, and wind load, the maximum for 
extreme corner piles, was increased to 80 tons per pile. 
Che transverse wind load, taken on areas computed as in 
A.A.S.H.O. specifications, including exposed areas of piers, 
was taken at 30 lb per sq ft plus 200 lb per ft of bridge for 
wind on live load. Longitudinal wind loads, per foot of 
bridge, were taken at 60° of the transverse wind load 
for lengths up to 300 ft, 45% for the next 700 ft, and 
30% for lengths above 1,000 ft. Wind load on vehicles 
on the bridge was not included in computing longitudinal 
wind loads 

Several studies were made of the layout of the ap- 
proach viaducts, particularly on the New London side, 
before a satisfactory solution was obtained. The irregu- 
lar street pattern did not lend itself readily to uniformity 
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*¢ 
in span lengths, ang 
skew spans were cop 
sidered undesirable by. 
cause of the resulting 
complication in cetgjj 
Piers placed a safe diy 
tance back of street ling 
and square to the cente, 
line would result in Span 
lengths too great fg 
girder construction, 
which was indicated a 
the most satisfactory 
type. The schem 
finally adopted was ty 
locate the main piers a 
necessary to clear the 
streets and then reduce 
the span lengths to prac. 
tical limits by introdye. 
ing single columns 

° These columns were 
located as necessary to give clearance and to provide as 
much symmetry as possible. Vertical loads only are takep 
by these single columns, as the bracing system is designed 
to carry all lateral forces through to the main piers. 

The resulting layout consists of a series of two-span 
units, continuous over three supports. The total length 
of these units varies from about 179 to 272 ft, and that of 
individual spans from about 119 to 135 ft. With this 
arrangement it was found possible to detail all girders 
except those for the 272-ft spans, with 100-in. webs and 
8 by 8-in. flange angles, and to maintain a nearly uniform 
panel length of about 25ft. For the 272-ft spans, 108-in 
webs were used. 

Where the location crosses the facilities of the Central 
Vermont Railway, the possibilities of pier location wer 
so strictly limited as to require much longer spans and the 
use of a truss-type superstructure. Also the height of 
piers at this point had increased to such an extent as to 
render the shorter girder spans both unsightly and 
uneconomical. Therefore, the change to truss construc 
tion was made at a point just west of the Central Ver 
mont Railway property, and the exact arrangement o 
spans remained contingent upon the decision as to the 
type of structure over the channel. At the Groton ap 
proach, there were fewer obstacles to pier location. It 
was therefore found possible to employ layouts of trus 
spans symmetrical about the center line of the channel 
span, and to have a relatively short length of girder spans 
carrying the structure to the east abutment. 


STEEL BEARING PILES USED 


The problem presented by the river crossing wa 
mainly one of economical pier location. The boring 
indicate that rock is encountered at depths of from 100 
150 ft below low water and also that the rock has a well 
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S, and defin ype from the banks toward 
re cop re r of the stream. First 
ble be -oncep ions of the project had been 
sulting based founding the river piers 

letail on rock, but investigations showed 
ale dis this to be too costly. Therefore 
bet lines «eel bearing piles were driven to 
e center sock as a means of supporting these 
1M Span mers 
Pat for ' Immediately below the stream 
ic tion bed the material is a fine silt offer- 
ated a ‘ng but little lateral support to piles, 
factory byt immediately above the rock, 
cheme the material is of more substan- 
Was to tial character. Pile driving tests, 
piers as including horizontal load tests, 
ear the carried out before designs were com- 
| Teduce oleted, indicated satisfactory re- 
to prac sctances fOr piles penetrating these 
troduc lower strata so that good anchor- 
lumns we of pile tips driven to rock was 
S Were sured. At their upper ends the 
Vide as oiles are firmly held by deep em- . 
re taken bedment in the tremie-poured con- 
esigned crete of the pier bases. A liberal 
S. use of batter piles provides resis- 
vO-Span tance against lateral displacement, Jack Usep on Marn-Span CANTILEVER TO MAKE CLOSURE WITH SUSPENDED SPAN 
| length nd as a further measure of pro- 
that of tection against lateral forces, the 
ith this pier bases are surrounded with steel 
girders sheet piling driven 10 to 20 ft be- 
ebs and low the bottom of the pier footing 
iniform and left in place. 

108-11 Based upon the use of such typi- 


cal piers, the next step was the 





Central selection of the type and length of 
om were the span over the channel, where 
and the War Department clearance require- 
ight of ments were 200 ft horizontally and 
nt ast ») ft vertically above mean high 
ly and water. Because of the expense of 
ymstruc providing falsework, conditions at 
ral Ver the site indicated the desirability 
nent of {cantilever erection. This could 
} to the be obtained most readily by adopt- 
ton aj ing either the cantilever or the con- 
ion. It tinuous type. The former was 
of truss selected for the channel span, pri- 
channel marily because of the foundations, 
oT spams hich were not considered to justify 


the use of continuous spans. 
Numerous layouts of spans were 

































































ned and finally narrowed down to 
ng was he two involving the use of four 
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n 100t rhe first scheme had a main span 
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Main Bridge Abutment 


booths are 10 ft wide and are 
separated by 5-ft islands on whig, 

2 the booths are placed. Thc se ay 
so arranged as to permit colle. 
9 tion of tolls from the left hand, 
© or driver's side, in all lanes. 4) 
administration building Pro viding 
office space for the bridge map. 
ager, clerks, and accountants, a 
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ties for toll collectors, completes 
the layout of the toll plaza. 

As traffic studies had indicate 
that at least 75% of the antig. 
pated traffic would be of loca 
origin, the problem of planning 
convenient means of access ty 
existing streets became of pri 
importance. Origin and destina. 
tion studies served to show the dis. 
tribution of this traffic to various 

' areas adjacent to the structure as 
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flanked on each side by three simple spans of 330 ft each. 
An uneconomical distribution of cost between substructure 
and superstructure pointed to the desirability of shorter 
spans and resulted in the second layout (Fig. 2). In this 
scheme the main span is 540 ft, made up of 162-ft canti- 
lever arms and a216-ftsuspendedspan. Theanchor spans 
are 351 ft each, followed by four spans each of 311 ft; 
these latter are built as two-span, continuous units. The 
entire arrangement of the truss spans is symmetrical about 
the center line of the channel. 

This arrangement was felt to be the most economical 
possible under the conditions and was adopted. Ap- 
preciable economies over the longer-span layout were 
established. Further shortening of the main span was 
considered unwise because of the increased depth to rock 
as the channel is approached. 

Location of the toll plaza presented no particular 
difficulties. From the first inception of the project as a 
toll facility, it was necessary to select a tentative site for 
this plaza. Fortunately a satisfactory location was 
readily discovered on unoccupied land immediately east 
of the east abutment in Groton (Fig. 3). Ten toll lanes 
having an estimated capacity of 5,000 vehicles an hour 
are provided, thus insuring that the collection facilities 
will be sufficient to develop the full capacity of the op- 
erating lanes on the bridge. Lanes through the toll 
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well as the number of vehicles 
destined for more distant points. 
It was shown that in New London local traffic from the 
north would reach the bridge by way of Williams Street. 
and from the south and southwest it would be divided 
between Main, Huntington, and Williams streets. The 
final solution for the access facilities at this end of the 
structure combines certain features of the clover-lea/ 
intersection with those of the traffic circle (Fig. 4). 
In this scheme, the emphasis is placed on Williams 
Street as the best means of reaching and leaving the 
bridge, although vehicles may use the Main or Hunting- 
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ton street routes without too great difficulty if they elect 
to do so. Williams Street was selected as the main Me” ‘4 
artery because it is best suited by both location and mn , 
physical character to handle an increased volume of waste 
traffic, whereas both Main and Huntington streets, al- ed | 
though leading more directly to the business center of na > 
the city, are narrow and congested by local traffic. a 
The features of the Groton approach include, first a 7 
connection to the Borough of Groton to serve the 4,000 
vehicles daily originating there, and second the provision af 
of proper connections to both routes U.S. 1 and Conn. 4 of ‘ 

This was later extended to include a new connection to oar 
route Conn. 12, which was extensively relocated for = 
reasons not connected with the bridge project, and now eal 
connects directly with U. S. 1 and the bridge approach ws 
to the east of the toll plaza. Grade separations and Asch 
ramps eliminating left turns are cat 
provided at all intersections. P 7 
Bids for the substructure and a 
superstructure of the Thames a 

River Bridge were received 0 7% 
December 23, 1940. The A. ! by 
Savin Construction Company 6! of th 
Hartford offered the low bid 01 mini 
the substructure at $1,487,100, pea 
and the Harris Structural Stee! a th 
Company submitted the low on 

bid on the superstructure « on 
$2,255,000. This made a total o! “wi 

Ys $3,742,400 as compared with the sin 
Gs. engineers’ preliminary estimate 0! _~ 
SOs, $3,750,000. Numerous additional Pies 
n> contracts covering various ae 
ey features of the approaches wert higtr 
se awarded. Accounts of the cot Son 





struction will appear later. 
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SuRFACED SECTION OF THE PAN AMERICAN HIGHWAY 
IN SAN SALVADOR 





A Timper Truss BripGe CROSSING THE MELENDREZ RIVER IN 


GUATEMALA 


‘ Y ’ ; . . 
Commercial Use of Inter-American Highway 
From Paper Presented Before Highway Division at Society's Los Angeles Convention 
By B. W. Betyea 


Actinc Trarric CONSULTANT TO THE COORDINATOR OF INTER-AMERICAN AFFAIRS, WASHINGTON, D.C 


N the latter part of April 1943, the Coordinator of 
nter-American Affairs dispatched a survey party 
go over that section of the Pan American Highway 
hich extends through the five Central American re- 
ublics, known as the Inter-American Highway. It was 
e duty of this party to determine, as nearly as possible, 

idaptability of the highway, when completed, to 
mmercial use, and to work out an estimate of its poten- 
| tonnage capacity for the movement of passengers 
nd property. The principal duty of this party was to 
nvestigate current trucking problems in the Central 
\merican countries with a view to indicating various 


> — & 


wn 
‘ 


measures that might be taken to improve the volume 


{ trucking during wartime through better distribution 
i tires, gasoline, and spare parts, and through better 
ntenance pre cedures. 
Before the War Department became interested in the 
nstruction of the Inter-American Highway (see “‘Army 
Reports on Pan American 
Highway,” by Col. E. C. 
Kelton and Maj. H. E. 
Spickard, CiviL ENGI 
ERING November 1943), 
the route had been planned 
long-range program, 
be under the direction 
he Public Roads Ad- 
inistration, with the vari- 
us countries participating 
n the cost (see ““Develop- 
ent of the Inter-Ameri- 
mn Highway,” by E. W. 





tion was predicated on the movement of military 
equipment and supplies under the supervision of the 
armed forces. Originally, the road was ordered built 
to a minimum width of 16 ft, with turnouts, or pass- 
ing strips, every 4 miles. These strips were to be 
+,500 ft in length. The design itself shows that our 
government had intended to use it only as a one-way 
road, over which all traffic would be strictly controlled 
and would move mostly in convoys. The convoy sys- 
tem is probably the most satisfactory one for a military 
movement, but it has never proved satisfactory or 
economical for commercial purposes. It is evident that 
the stretch of pioneer road connecting the standard Pan 
American Highway, according to original design, would 
be of very little use as a commercial artery, since the 
conventional 1'/,-ton truck on dual rear tires has an 
overall width of 7 ft 6 in., and practically all freight 
equipment in this country carries bed widths of 8 ft. 
Even if the beds were cut 
down to the exact outside 
width of the tires, they 
could only be narrowed 6 
in., and two trucks could 
not pass on the highway 
unless a series of turnouts 
were provided. 

It is understood, how 
ever, that the specification 
of a 16-ft minimum width 
has resulted in a road prac- 
tically 20 ft wide. If this 
width is held to along the 
entire route, or if the road 


james, CiviL ENGINEER- 
January 1944), is brought to this width 
In July 1942, instruc- through maintenance, it 
ions were issued authoriz- will be satisfactory for 
ing construction of the commercial use. 
highway The original Dvurme Construction Troprcat Ramns Createp IMPASSABLE When completed, the 


for the construc- 
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pioneer part of the high 
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lations as to entries, collection of duties, and s forth 
would be uniform. 7 

Colonel Kelton, Director of the Pan America: High 
way, is seeking to interest the governments of the fe 
countries in the maintenance of the highway when cq, 
pleted, since maintenance will play a very vital part in 
determining whether or not the highway will be usable 
commercially, and is essential to protect the investmen 
Every effort has been made in the construction to pro. 
vide adequate drainage. In most cases, the presen: 
highways of these republics are not properly maintained 
and are deteriorating rapidly even under the extremely 
light tonnage moving over them at this time. 

The Inter-American Highway passes through what x \LT 
probably some of the most fertile land on the face of the DY ireight 
earth. Potentialities for agricultural production are 4 yi stru 
most unlimited. Development of these republics wiy Hom 
not take place overnight, but there are many hopefy M™mptee! U4 
beginnings in the form of health and sanitation programs Hipebou' 0™ 
through education, increased local food production Mien’ sP@t 
etc. Every assistance should be offered to these coy 
tries to undertake positive programs both official ang 
way will conform to a standard whereby grades will in private in cooperation with the United States for their 
general not exceed 7% and the curves willseldomhavea Own economic benefit and for the benefit of the Wester Ti 


radius of less than 200 ft. In the main, the alinement Hemisphere as a whole. 

is very good. There are a few cases, however, where the The highway passes through many miles of the most ne 
project has used existing highways built by the various re- beautiful hardwood timber imaginable. This alone is LW 
publics. In these cases, short grades are encountered of tremendous value, and a great tonnage could be Ne 
that have a maximum of 13%, and some of the curves are ¢xported. All logging, however, is accomplished by the , 
considerably sharper than the standard previously men- use of oxen, and the sawmills are not equipped to cut 
tioned. These cases are very few, however. It is my Over 14-ft lengths. All this is due, of course, to the 
belief that there is nothing that will cause unusual diff- limited means of transportation. The road, when com 
culties in trucking operations, other than the climate. pleted, will give the republics every opportunity to put I 
The country through which the road passes is almost Under cultivation thousands of acres and to utilize 

entirely tropical, and in some districts the rainfall is mimeral deposits now inaccessible. Certain feeder 
tremendous. As the road will be surfaced only with roads are already planned to lead to the highway ani geater d 


Ci 








lus Hicuway on Conora HIL_, GUATEMALA 








gravel, there may be a tendency for trucks to get bogged thence to tidewater. ralroad b 
down, or at least to tear up the road badly during the DIRECT OVERLAND ROUTE TO PANAMA CANAL hqun 
wet season. Bridges are being constructed to 15-H wth man 
design, which should be adequate for any truck move- When completed, the highway will form a direct have beer 
ment in the near future. overland connection to the Panama Canal. To increas for a reas 

The highway as constructed should prove a tremen- its value commercially, it must be widened to at least brine. T. 
dous boon in the commercial development of all the 20 ft, and preferably to 22 ft, and surfaced with some rol par 
countries through which it passes. Now that a through type of material that will support conventional trucks beams, di 
highway is in existence, a system of feeder roads can be The Inter-American Highway through Central becomes | 
built to open up the interior of the country. The role America will be a potent force in the economic develop strength. 
which a main thoroughfare plays in encouraging the ment of these countries, and the role of the United Any re 


States in collaborating with them in its construction 1s members 
truly an outstanding example of the good-neighbor Hj’ rulroa 
policy. 


construction of feeder roads was well demonstrated in 
El Salvador. This country—incidentally, the smallest 
in the Western Hemisphere—completed in the late 
20's a penetration macadam highway its entire length, 
with the exception of the last 40 miles from San Miguel 
to the border of Honduras. Since this highway was 
opened, many supplementary roads have been built to 
tap:the rich interior, and the traveler cannot help but be 
impressed by the agricultural development of this 
republic. 
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UNIFIED CONTROL RECOMMENDED 


Inasmuch as the highway, in its length of 1,500 miles, 
passes completely through four and practically through 
five republics, each with its own form of government and 
with separate and conflicting laws regulating the move- 
ment of motor vehicles, it was recommended that the 





operation of the highway be placed in the hands of a ap 
control commission which would be similar to the toll stringe 
road and toll bridge authorities of this country; and two flang 
that this commission have supervisory jurisdiction over op | 

OES an 


the entire length of the highway, so that the laws govern- 
ing the movement of freight and passengers and regu- TimBer Bripce Provipes One-Way STREAM CROSSING 
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Engineers’ Notebook 


Ingenious Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 





Corroded Sections of Stee! Bridges Repaired by Welding 


By A. M. KNow.es 


ENGINEER OF Structures, Erte Raitroap Company, CLEVELAND, Onto 


\LT brine which drips from refrigerated railway 
) jreight cars is very destructive to the steel of rail- 


ij structures, particularly bridges. It spouts out 
‘om the cars in such a way that it does not touch the 
se] underframe and running gear of the cars but falls 
wut one foot outside of the track rails. It is blown 


ond spattered on the rails and their fastenings, but 
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[yprcAL Section THROUGH A PLATE-GIRDER BRIDGE 


geater damage is done to the steelwork of open-floor 
railroad bridges (Fig. 1). 

\lthough extensive research and experimentation 
ith many types of paint and other protective coatings 

e been made, nothing has been found that is effective 
ra reasonable time against the destructiveness of the 
brine. Therefore the loss in section of bridge members, 

{ parts of bridge members, such as stringers, floor 
beams, deck girders, trusses and even lateral bracing, 
becomes in time so great as to materially reduce their 
strength. 

\ny repairs to the corroded and deteriorated bridge 
members must be carried out with as little interruption 
to railroad traffic as possible. In the past it has been the 
custom to replace deteriorated members, or parts of 
members, of a bridge. This sometimes required ex- 
tensive falsework, and in all cases there were many 
nvets to be cut out and reriveted after the new parts were 
mstalled. When complete and reliable records of shop 
details were available, the new members or parts of mem- 
ters could be prefabricated, and a fairly good fit would 
result. Sometimes, however, the records were unre- 
lable or non-existent. In such cases two methods might 
teused. According to one method, the repair steel was 
trought to the job unpunched and placed on the old 
parts, which were retained as a template until the holes 
wuld be drilled in the new parts to match. The other 
method was to take field measurements of the rivets 
acing to permit prefabrication of new parts, which 
Tequently resulted in much mismatching of holes. 

Stringers usually consist of I-beams or a web plate and 
wo flange angles, top and bottom, with or without cover 
plates. The effect of brine extends over the upper sur- 
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faces and is most severe on the outer edges of the top 


. 
“ 


anges. When there are no cover plates, the width of 


the flanges is materially reduced and the edges become 
wedge shaped and scalloped. Where there are cover 
plates, the deterioration affects both the plates and the 
outer edges of the angles. Frequently an excessive 
thickness of rust is built up between the cover plates and 
the angles, and extends to the rivets connecting them. 
In such cases the rivet holes are frequently enlarged, and 
the heads and shanks of the rivets are reduced so as to 
become ineffective. 

When stringers have no cover plates, there are two 
common ways of making repairs using rivets. First (Fig. 
2a) rivet holes are drilled in the horizontal legs of the old 
angles to match the prepunched plates, which are then 
riveted to the angles. This can be done only if the 
reduction in the angles, both on upper surfaces and 
edges, is not too great. Tight rivets cannot be driven 
when the angle surface in contact with the plates is 
pitted very irregularly. The width of the remaining 
flange angles must be sufficient to provide adequate 
edge distance for the rivets. Usually the track rails 
are over the lines of rivets, or nearly so, which makes it 
necessary to move the rails to obtain good holes and 
rivets. The second method (Fig. 2)) is to renew the top 
flange angles, cutting out and redriving the rivets con- 
necting them to the web plates. This also requires the 
removal and replacement of angles connecting stringers 
to floor beams. 

When there are cover plates, and only their connecting 
rivets are badly reduced, the rivets may be redriven, but 
when the plates also are badly reduced, they should be 
renewed with prepunched plates and reriveted. In 
order to provide room for this work, about half of the 
ties are temporarily removed. The remaining ties 
are shifted back and forth as necessary to expose all the 


Note: New Materia! Cross Hatched 
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Fic. 2. ALTERNATIVE REPAIRS TO CORRODED FLANGE ANGLE 


(a) New Plate Riveted to Corroded Angles, (b) New Angles Riveted 
in Place, (c) New Plate Welded to Corroded Angles 


rivets. This makes it necessary temporarily to reduce 
the speed of trains on the structure. 

Much of the time and inconvenience of the methods 
described can be eliminated by the employment of weld- 
ing. in the case of stringers without cover plates, the 
wedged and scalloped edges of flange angles may be cut 
back with a burning torch to where there is thickness 
enough to take a good edge weld. Plain plates can then 
be placed on the flanges and continuous fillet welds run 
along the cut edges of the angles, attaching the plates 
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and at the same time sealing any space between the angles 


and the plates (Fig. 2 
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Fic. 3 CoRRODED 


In the case of stringers with cover plates, if the plates 
are suitable to be retained, the feather edges of the angles 
and plates may be trimmed back as necessary and con- 
tinuous fillet welds run along the edges of the angles as 
described. If the plates require renewal, they should 
be removed, the flange angles cut back, and new plain 
plates applied and welded as previously described. This 
repair work leaves no rivets above the plates to corrode 
and require redriving later. To do this work, it is not 
necessary to remove any ties or shift them sideways. 
All that is required is to raise the whole track and deck 
intact, with track jacks, between trains, to imsert cover 
plates on the stringers. Track and deck are then let 
down in normal position. The flame cutting and welding 
are done from below. In this way there is very little if 
any interruption to railroad traffic on account of the 
repair work. Similar treatment is applicable, if the 
stringers are I-beams. 

Since girders and trusses have much greater sections 
than stringers, a loss of the same thickness of metal does 
not weaken them as much as the stringers. They there- 
fore require much less repair as a result of corrosion, 


except the rivets. It is frequently necessary to cut out 
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and redrive the rivets connecting cover plates ty , 
flange angles of deck girders, and the upper angles jp 4 
top chords of deck trusses, on account of the lou 4 
heads from corrosion. If, however, the rivet heads 
not allowed to become reduced in size too much al 
become loose, they may be built up with weld metal 
much less cost than for redriving. Heads built up wid 
weld metal will outlast original or redriven rivets. 


REPAIRS TO FLOOR BEAMS 


Floor-beam sections are usually made up of a ya 
plate, two flange angles, and one or more cover plates 
The brine drip attacks the upper surfaces of the ta 
flange, the web plates, and the bottom flanges (Fig % 
Repair of corroded sections is simplified by weld 
new plates in place. The flange repair plate should 
a little wider or narrower than the old plate to provide 
for fillet welds. The new plate should have holes » 
fit over the old rivet heads, and these holes are ile 
with weld metal to give a smooth surface. In son 
instances it is desirable to remove the corroded sectiop 
of the old cover plate, insert a plain new plate, and by: 
weld its ends to the ends of the old plate. Fillet wel 
then attach the new plate to the old flange angles, : 

Webs may be repaired by cutting a patch plate wit) 
beveled edges to fit in between the top and bottom 
flange angles and the connection angles of the floor bean: 
and stringers. All four sides are butt welded to th 
flange angles and the connection angles. This leaves , 
smooth surface and no additional rivet heads to becom 
corroded. . 

This article is abstracted from a prize-winning paper 
in the recent competition of the James F. Lincoln Ar 
Welding Foundation of Cleveland, Ohio.: The complete 
paper appeared in Maintenance and Welding, published 
by the Lincoln Foundation. 





Soil-Cement Stabilization for Portsmouth, Va., Water 
Works Additions 


By L. G. WiitiaMs, M. Am. Soc. C.E. 


RestpeENt ENorneer tn Cuarce or Hampton Roaps, Va., Orrices ror GREELEY 
AND HANSEN, ENGINEERS OF Cuicaco, ILL. 


URING 1943 additions were made to the water 
works of Portsmouth, Va., in the form of a filter 
plant with a rated capacity of 6,000,000 gal daily and a 
filtered-water reservoir with a storage capacity of 
2,000,000 gal. In excavating for these additions, soft 
clay and black muck were uncovered in the bed of an 
old ravine below the footings of parts of the sedimentation 
basins and the filtered-water reservoir. In the interest 
of conserving reinforcing steel, at that time a critical 
material, the reaction and sedimentation basins were 
designed with gravity section walls of unreinforced 
concrete, plain concrete floors, and no roofs, Fig. 1 (a). 
The filtered-water reservoir was designed as a groined 
arch structure 190 ft long by 126 ft wide, inside measure, 
with a column spacing of 16 ft on centers, the entire 
structure being unreinforced throughout, Fig. 1 (0). 
Had it been permissible to adopt the usual reinforced 
concrete design, the loads could have been distributed. 
The soft condition of the subsoil would then have been 
less important than with the gravity walls and arch 
design used. It was deemed essential to stabilize the 
subsoil at places where soft material occurred, by some 
method that would assure good results. Also, the 
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t _ 8538" —- support of the walls. Estimates 
Sit , “J of cost for this method were less 
les , p than for the second method, but 
ads « ; it involved the use of consider- 
ind able reinforcing steel. 
neti me / 4. The method adopted was 
Up Wi 5 | to excavate the unsatisfactory 
Stuice for reining subsoil below the structures and 
replace it with soil-cement. Esti- 
Ifo. mates of cost showed this to be 
— the most economical of the accep- 
plates table methods studied. 
he toy (a) SECTION THROUGH SEDIMENTATION BASINS The material used consisted of 
Fig. 3) sandy soil selected from the exca- 
Welding J vo" ke = 179" ~~ — whe 16'0" —— Ee vation containing 15%, or some- 





what more, of clay. The speci- 


muld | “ : 
A EPI FEN TOR a fied mix was 1 part cement to 10 









































oe parts soil, measured loose by 
e fille ; = volume. As actually carried out, 
1 some ve a sack of cement was taken as | 
Sectior ry ; } cu ft, and the sand or soil was 
d but 4 ° + measured by wheelbarrows previ- 
- welds = ously calibrated to 3'/scuft. Ap- 
“ 4 proximately 9 gal of water was 
© wit ; + used per sack, resulting in a mix- 
otton , ture with a slump of about 6 in. 
bear Pe ee es OO > Some test cylinders were made 
’’ a ’ as the work progressed. The 28- 
aa - (b) SECTION THROUGH FILTERED WATER RESERVOIR day compressive strength varied 
— Fic. 1. Sections THroucm ADDITIONS TO PoRTSMOUTH WATER WORKS from 245 to 500 Ib per sq in., 
and averaged 364. The minimum 
pat method adopted must not require critical materials and corresponds to some 35,000 Ib per sq ft, which is about 
n Ar fgsnould involve a minimum of delay to the work. 10 times the design soil loading. The density varied 
nph Several solutions to the problem were considered: from 112 to 127 Ib per cu ft, and averaged 124. 
lis! [he first was removal of the soft material and Contract prices for the work, per cubic yard, were 87 


Bbackfilling with a selected material, such as sand and _ cents for the additional excavation, and $7.30 for the soil- 

el, compacted in place. The difficulty of obtaining cement in place, or a total of $8.17 per cu yd. In all, 
table selected fill and the uncertainty as to subsequent 2,843 cu yd were required, bringing the cost for soil 
settlement of the compacted fill resulted in rejection of stabilization to $23,227. 


“ 


this method. The additional depth of excavation re- The additions to the water works were built as a 
quired for removal of the soft material would have been Federal Works Agency project under the regional office 
much as 6 to 8 ft in places. at Richmond, Va., headed by Kenneth Markwell, re- 


2. Another method considered was to remove the gional director. The work was supervised by the 
sit material and backfill with Class B concrete to sup- Norfolk office of the FWA, L. L. Pearsall, principal 
port the walls, and with compacted selected fill under the engineer, and Harry C. Cowl, construction engineer. 
foors. This method had the disadvantages of the Earl D. Covell was resident engineer on the project for 
slected-fill method, but to a less degree. An estimate Greeley and Hansen. The plant additions were built by 
of cost showed it to be more expensive than other ac- the Ahlvin Construction Company with A. H. Regan, 
eptable methods. superintendent. The work was constructed for the City 

The third method proposed was to replace the soft of Portsmouth, Arthur S. Owens, city manager; X. D. 
material with Class B concrete under the pipe gallery Murden, superintendent, Water Department; and O. F. 
and with selected fill confined by concrete cells for the Story, chief engineer, Suffolk pumping station. 
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Composite Construction on Highway 
Bridges 


fo tue Eprror: The article, “Welding to Ensure Composite 
Beam Action,”’ by Glenn L. Enke, in the January issue, contains 
some interesting information regarding composite construction on 
highway bridges. Because of the ever-growing interest in this 
comparatively new type of construction—numerous state high 
way departments are using it extensively—such articles will 
probably be read with considerable interest by many civil engi- 
neers. However, we believe some statements in the article call for 
comment 

If unsymmetrical steel sections are used, there is not much dif- 
ference in cost between a composite beam designed for both live 
and dead load and one designed for live load only. Such sections 
can easily be effected by welding cover plates to the bottom flange 
of rolled sections, or by using all-welded sections. The section in 
which composite action is assumed for live load only, requires very 
little more steel than the one in which composite action is assumed 
for dead and live load, and which therefore requires temporary 
intermediate supports. It requires considerable expense to make 
these temporary supports effective, as they have’to support the 
concrete as well as the steel. One support in the center is sufficient, 
but even one will cost a great deal if the ground is not suitable for 
supporting a heavy load. A good example of an all-welded com 
posite beam bridge of 120-ft span, designed to carry dead and live 
load, is the ‘Jordan Lane Bridge’’ erected in 1941 by the Connecti- 
cut State Highway Department (Crvm ENoGIngeerRine for Sep- 
tember 1943 The shoring height is about 16 ft, and only one 
temporary center support was used 

Mr. Enke’s remarks regarding the plastic flow of concrete are 
interesting. It is about time for the designer of reinforced con- 
crete T-beams to take plastic flow into consideration, especially 
in designing the section over the interior supports in continuous 
beams. However, if plastic flow affects a reinforced concrete 
structure, it also affects a composite beam that has temporary 
intermediate supports, because such a composite beam has a 
permanent compressive stress in the concrete due to the dead load. 
A composite beam that does not have temporary intermediate 
supports has only temporary concrete stresses due to the live load, 
and there should therefore be no plastic flow, as stated by Mr. Enke. 

The important technical advantage of composite construction 
compared with plain steel beams and concrete deck is its much 
greater stiffness. However, in the computation of the dead-load 
deflection we are up against the same difficulty as with plain steel 
beams, unless very effective intermediate supports are used. For 
the computation of the live-load deflection almost the same uncer- 
tainty exists with respect to the correct m as in the case of reinforced 
concrete designs 

To judge from the illustrations, the bridges described by Mr. 
Enke seem to be of the continuous type. It would be of great 
interest to know how the problem of negative moments was solved 
with respect to composite action. Either the steel section alone 
sustains all stresses over the interior supports, or enough steel has 
to be placed in the top of the concrete slab to sustain the tensile 
stresses. If advantage of con posite action was taken only for the 
positive moment, why then the heavy shear connectors over the 
interior supports? 

The shear connectors used may well compare with angles, as 
mentioned by Mr. Enke, but compared with an inclined T-shaped 
or I-shaped connector, welded upright to the top flange, or with 
the well known spiral shear connectors, they are expensive. Con- 
nectors used in the two bridges, as well as angles, and channels, 
standing with the flange on the top of the beam, must be designed 
for bending. It does not seem permissible to assume that the shear 
connectors do not need an anchor to prevent uplift of the slab. 
Numerous tests on composite beams and the performance of many 
highway bridges have demonstrated that there is such an uplift. 
The shear connectors on the two bridges seem to be spaced uni- 
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formly throughout the whole length, and not adjusted to the acts 
shear. This is not economical. Composite beams, as described 
by Mr. Enke, do not require more than 1.5 to 2.0 Ib of effecting 
shear connectors per lineal foot of beam. From the Photographs 
it would seem that the weight of the connectors used amounts ,, 
at least five times as much. 
C. P. Cueni 
Vice-President, Porete 
Manufacturing Company 


North Arlington, N.J. 





Underlying Causes of Unsatisfactory 
Compensation of Engineers sus of th 


To THe Epitror: The present movement toward organization fy 
improving conditions in the engineering profession is readily under 
standable. It is unfortunate, however, that the profession shoul } 
now be forced to fight a self-defense action in an emergency. Th | 
very fact that the Society has reversed its former inflexible sta: 
on the subject appears to be sufficient evidence that its goal is no» 


to make the status of the engineering profession somewhat con AR SIF 
parable to that of other professions. My purpose in the presen: ssue—t 
comment is, therefore, mainly to determine whether the steps now e when | 
being taken are likely to lead to the desired goal. rtly afte: 
The “‘under-privileged” status of the engineering profession js 4 vatth 

y car 


chronic condition, and no one realizes better than the average 
engineer-employee of forty and over the need for a drastic remedy 
The unsatisfactory compensation of engineers is simply a surface 





yced by or 





























symptom of underlying and deep-seated causes, two of which wil 
be discussed here. Regardiny 
The first underlying cause may be designated “‘under-demand for wera | 
services."" Under normal conditions, there is a given average lone in | 
amount of engineering work needed every year. Competition . 
among private concerns for the engineering work available is in- er - 
creasing steadily, too often resulting in inadequate bids and, a arting Tor 
times, in poor and wasteful engineering. It is my belief also that anches 4 
too much of our engineering is stil! being done by rule-of-thum fm: °° ! 
methods that were suitable in the old days of plentiful materials fim” o! For 
and cheap labor supply. Conditions have changed, and engineering arden 
practice should change accordingly. The cost of engineering is Another 1 
only a small fraction of the total cost of a project and, as in othe Hr” = 
professions, the highest-priced talent is often the cheapest. Us eeagee w 
many projects engineering could be expanded very materially anama, an 
without even approaching the point of diminishing returns on the ; is 


total investment. 

The second underlying cause may be designated “‘over-supply 
of men."’ Under normal conditions, there are too many men for 
the engineering work available. Many of these men are not pre 
fessional engineers in any sense of the word, and often not eve 
capable detailers. The oversupply of men too often puts a premit 
on quantity over quality, and the man with more.experience, @ ore 
initiative, and a greater sense of responsibility is at a distinct ¢ 
advantage in competition with the superficial worker. 

Perhaps the profession is still somewhat under the influence 
our pioneer period, when there was excuse for men outside the? 
fession handling some of the engineering work then being a 
But the involved and specialized type of work needed nowadal 
makes it difficult for even a graduate engineer to do a full da 
work and keep abreast of developments. 

The engineering profession should emulate the medical 
legal professions, by gradually raising the standards of educatwm 
and ultimately restricting practice to licensed professional me, 
properly protected by strong license laws. This would enable our 
profession to give the highest type of service, and would place it # 
a par with the other professions. 

The steps now being taken by the Society appear to be simp 
an attempt to remedy the symptom of under-compensation ¥™ 
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to unionism, with little or no attempt to tackle the 
ises. These steps will protect the rights of the 
elf-representation, will probably bring about some 
in the lower brackets, and may eliminate some 
practices. Yet these steps appear to be a palliative 
ist also realize that the war emergency has given us a 


non-professional and subprofessional men with a 

engineering who now consider themselves fully 
a sional engineers, and that in organizing local groups 
; a “ guard against the infiltration of such men, lest a bad 
te ade still worse 


ough the Society wants to keep the present movement 

and strictly professional plane. However, in exe 

tails, some of the Local Sections may overlook the 

y ihering to this requirement. Thus it would be well 

bag society to insist that the Sections give some dignified and 

tandardized designation to their local groups, such as 
Professional Engineers of (City or State).”’ 

me that we are making a start on a road full of pitfalls 

ve must supplement the present steps with a much broader 

tic attack of the problem along the lines just de- 





ra 
tory desired improvement in the social and financial 
ngineering profession is ever to be attained 
ADRIAN J. Grtarp1, M. Am. Soc. C.E 
ati 
y un . ry” . 
ast Backsight on Transport in 


Sd Central Americ: 


Sir: Referring to Colonel Kelton’s paper in the Novem 
the writer saw the Pan-American Highway for the first 
‘ he was in survey parties in Nicaragua and Costa Rica 
ufter our war with Spain. The road from Managua north 
ittle and coffee country was used by riders in all seasons 
urts and wagons in dry weather. Over the Tipi-tapa 
,was an American iron Pratt-truss highway bridge of a type 
rly familiar throughout the United States. It has been re 

y one of Uncle Sam’s gift bridges. 
ing railroads, there were two in Nicaragua, later one 
line; several short lines in Guatemala and El Salvador; 
Costa Rica (Puerto Limon to San Jose). Early in the 
a Mexican railroad was extended to the Guatemalan 
le te and across the isthmus of Tehuantepec. In Guatemala, 
from the Mexican line, one ran parallel to the coast with 
to three ports, ascended to the capital, Guatemala City, 
Puerto Barrios and, by an extension, eastward to the 
nseca. An English company had a railway from San 

» Acajutla 

in Costa Rica and the Panama Railroad made in all 
ads from ocean to ocean, with a fifth route through 
yy rail and steamboat. A railroad was built in western 
i, and there were logging and mining lines and banana rail 
a astern Nicaragua and northern Honduras. All these 
peration previous to 1920 
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arUing 








[rp1-TaPaA BRIDGE, NICARAGUA, JANUARY 1900 
ently as 1932 It Carried 3-Ton Truck Loads 
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Motor vehicles appeared in Central America almost as early as 
in the States. Of course, there were a number of motor highways 
in Panama. At the start of construction of the Panama Canal, a 
highway was built from the port of Balboa through Panama City, 
and for some ten miles eastward. The first automobile, imported 
into the country from France, was run over the highway in 1906. 
Before 1925, the Republic of Panama had constructed a motor 
highway to David, and a motor truck service moved coffee from 
the plantations of El Salvador to the port of La Libertad over an 
improved highway. In 1928, or shortly after, two Germans, who 
were making what they called an exploratory motor trip from 
Buenos Aires to the United States, passed through Managua and 
continued on their way northward 

At about the same period, the writer operated trucks through 
the central part of Nicaragua, and frequently traveled by motor 





INTER-AMERICAN HIGHWAY IN GUATEMALA 


View West of Guatemala City near Chimaltenango 


over the old dirt roads. Military forces (and U.S. Marines) used 
motor transport to outlying posts. In 1930 a private truck line 
carried freight between Matagalpa and the capital, and there were 
many passenger cars and crudely built motor-buses in operation 

In 1932 the writer traveled by automobile from near the Mexican 
border over the entire extent of the Inter-American route in 
Guatemala and also from the capital to Pacific ports, as well as in 
terior points. No fogs, continuous or otherwise, were observed, 
except once at night in a short period of rain. In 1935, private 
automobiles, motor-buses, and trucks operated from Guatemala 
City to San Salvador at speeds equal to that noted for Colonel 
Kelton’s pioneer trip. Motor vehicles used various roads radiating 
from San Miguel to the vicinity of the border of Honduras 

Thus it would seem that Colonel Kelton’s statement as to the 
non-existence of any highway and rail transport between the 
periods of the ox-cart and airplane was something of a figure of 
speech, not needed to indicate the value of his construction a 
complishments. 

Practically the only portion of the 1,500-mile Inter-American 
route, which runs through hitherto non-traversed territory, is the 
section in the Costa Rican forests. The difficulties of transporta 
tion, referred to in the editor’s introduction, were caused by war 
conditions. There are no ‘‘remote regions”’ in the area under con 
sideration that were not accessible in pre-airplane days for per 
sonnel and supplies by rail, cart, or pack-animal from various ports 


New York, N.} Henry WELLES DurHaAM, M. Am. Soc. C.F 





Montecassino and the Early Water 
Supply of Rome 


lo tHe Eprror: With the whole world interested in the Allied 
invasion south of Rome and the destruction of the Monastery of 
Montecassino, it occurs to me that a few comments based on 
Frontinus’ description of the water supply of the city of Rome 
might be of interest to the readers of Crvi, ENGINEERING 
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As is well known, on February 15 the Allies, moved by military 
necessity, destroyed by air and land bombardment the Monastery 
of Montecassino, one of the great monuments of early Christian 
history. The monastery—at the very apex of Mount Cassino 
was founded and established by St. Benedict in 529, but the main 
buildings date from the sixteenth and seventeenth centuries 
Its site was originally that of a pagan temple. The old sixth 
century Benedictine Abbey was a veritable city, with power plants, 
church, monastic dormitories, mosaic factory, and art galleries, 
while its collection of old, rare, and priceless manuscripts was one 
of the finest in the world 

In past centuries Montecassino was destroyed successively by 
the Lombards, the Saracens, and the Normans, and in 1349 by an 
earthquake It unthinkable, of that the Catholic 
Church will not again, in time, restore this ancient edifice, which 
for so many centuries has stood for its ideals and civilizing in 
fluence 

About the twelfth century—the exact date is unknown—there 
came into the possession of the Chief Abbot of the Monastery the 
valuable codex on the Water Supply of Rome, written by Sextus 
Julius Frontinus, water commissioner of the City of Rome, 97 a.p 
his treatise by Frontinus gives a description of the location, 
maintenance, and construction of the aqueducts coming into 
Rome from the mountains surrounding the city, the method of 
distribution, and the taxation system necessary to administer such 
a system. It is sincerely to be hoped that this old manuscript was 
not destroyed, but that it will be found intact when the process of 
restoration takes place. Fortunately, a photographic copy of this 
sole original manuscript has been preserved in Clemens Herschel’s 
book, entitled Frontinus and the Water Supply of the City of Rome, 
published in 1899 A second edition, with revisions, was pub 
lished in 1913. Mr. Herschel, President of the Society in 1916 and 
1917, visited the monastery in November 1897 and was allowed to 
examine the manuscript by the Benedictine Brethren, who also 
permitted him to procure a photographic copy of it. 

In 1899 his book appeared, with a photographic reproduction of 
the original Latin manuscript with its reprint in Latin as well as a 
translation into English of this valuable document. I have a copy 
of the 1913 edition of this volume in my library, which I prize very 
highly. I know of no treatise on early water systems of the world 
that interests me more deeply than this highly entertaining and 
instructive volume on the early water system of Rome 

On two different visits to Italy I spent considerable time in look- 
ing over the water system of Rome, which was built during the 
time of the Caesar’s. In fundamentals—in the method of trans- 
porting the water, its distribution and taxation—it differed little 
materially from present methods used throughout the world. It 
is true, of course, that our methods of construction differ greatly 
from the old Roman methods, but the underlying and funda- 
mental principles of the systems are largely the same. 

The engineering profession owes a great debt to Mr. Herschel for 
his remarkable treatise on the water supply of Rome, and for 
making available the photographic copy of the Frontinus manu- 


1s course, 


script. 


Buffalo, N.) Epwarp P. Luprer, M. Am. Soc. C.E. 





Can Bridges and Other Structures Be 
Too Durable? 


Dear Str: A letter from one of my associates on a committee 
lists the expected life of a bridge as seventy years in computing the 
number of heavy loads that may be expected to pass over it. 

This question of expected life of a structure has always been a 
puzzle to me. The recent report of the National Inter-Regional 
Highway Committee states that the roadway and structures are 
to provide for traffic expected twenty years after construction. I 
interpret this to mean that a bridge will carry the traffic satis 
factorily twenty years after it is constructed. Of course, it will 
serve longer than that, but it is not guaranteed to serve satis- 
factorily or economically beyond that time. The statement is one 
of the first I have seen from highway engineers, which really meets 
the needs of the American way of living. We point with pride to 
old structures for their historic value, but deep in our hearts we 
know how much better off the community would be if they were 
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Vou. 14, No 
replaced with modern structures adequate to take care of 
quirements. 

How much alinement in the location of modern highway, 
been ruiried in order to use an old structure that is stil! goo. 
hardly adequate. And what wouldn’t we give, if the buildin, 
some of our large cities had not been constructed so substantia : 
so we could widen our thoroughfares through them withou: _ 
such an enormous price for rights of way? Rockefeller Cen 
was constructed on the basis of a useful commercial life of forte 
fifty years. The buildings at the World's Fair in New Vork » 
constructed for a two-year period 

To plan the construction of American highways and by 
beyond one generation seems out of line with our mode of . 
which is ever changing. Why ‘‘kid’’ ourselves into thinking na 
building a bridge that will be adequate for the next seventy ye 
when we know our guess comes in the class of weather Predictiogs 

My thought on this is to build for the next twenty-five or «4 
years and then let the next generation of engineers be free to ‘ 


the 


a structure better suited to their needs rather than to tie them ¢ f the 
to some obsolete structure which has been constructed to ‘ live Boar 
hundred years but to serve only twenty-five years. y atten 
This should not be interpreted as meaning that we are no t of tec 
build beautiful and substantial structures. Our roadway stra ym 
tures must be built to withstapd the ravages of man and the «& t for all 
ments, and should be worthy of ‘“‘our hire’’—but not for the os Wednes 
hundred years when trucks with folded wings may be using th. t. Louis 
to go to an airport to take off. It would be interesting to recs tral geog 
other viewpoints on this subject. eering 
Edmonton, Alberta RAYMOND ARCHIBALD, M. Am. Soc. ( a 
St 





Forum on Professional Relations 


ConbDuUCTED COLUMN OF HYPOTHETICAL QUESTIONS WITH ANsway ra 
BY Dr. Mgap red 
In the current issue Dr. Mead gives his answer to Problem No.1% 

which was announced in the February issue of ‘‘ Civil Engineering , 
The problem states: ‘‘A consulting engineer is employed bya munis snciden 
ipality to examine the safety of the design of a muncipal struce 2 tees 
which is to be built from plans from another consulting engineeri are atte 
firm. During his examination it becomes quite clear that th es from 2 
struction cost will be high, that the annual operating expense, includi nother, a 
maintenance and depreciation, will be exorbitant, and that there » invited 
be a large waste of public funds. What obligation, if any, doe i wet to 
consulting engineer have in the matter of reporting this to the m wed Asi 
nicipal authorities?” aces alw 
: : sion of al 
If the writer were asked to examine plans prepared by anoth soints ¢ 
engineer for a municipality, which he believed to be an hone dene of 
attempt to solve the problem at hand, he would refuse the nduct 

unless he could do it with the knowledge and consent of the & " 

signer and could reserve the right to discuss his own findings wi echnical 
the designer if he found the two ideas about the plans dife a region 


materially. If he could not convince the original designer to mod th 
the plans so as to make them satisfactory (if that were possible)! 


have | 





would report in detail to the municipality his reasons for finding ¢ we bbe 
cost too high, the expenses exorbitant, and the waste involy f th 
He would also advise the abandonment of the venture. Howevt in S 
if the municipality decided to proceed with the plans in spite ther 
his adverse report, he might—to protect the public interest orning 
apprise the public of his reasons for thinking that carrying out 4 ns of 
plans would be a waste of public funds, St. Li 
Questionable plans should be discussed until a plan results “ the 
will be of advantage to the public. od co 
Madison, Wis. Danrec W. Mean, Past-Presid «al 
and Hon. M. Am. Soc.C.E g, Ww 
Replies for the following question may be received until May dnesi 
with answers in the June issue. for t 
Question No. 21: An engineer is making plans and spe“ ne al 
tions for a sewer system. Is it ethical for him to be financuhy ™ rterly 





ested in a concern manufacturing an article that may be used ¥¥ 
the specifications, such as sewer pipe? 
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SOCIETY AFFAIRS 


Official and Semi-Official 








St. Louis Section to Entertain 


j y 


Week of April 23 


S through Thursday, April 23-27, a series of meet- 
in St. Louis, primarily designed for regional at 

f interest to all members. These sessions take the 
il official Spring Meeting of the Society. That is, 
irection and such other members as can conven- 
vill join with the Local Section in a special arrange- 
al and social events. The Board meetings will 
Sunday through Tuesday, the Local Section Conference 
iy Tuesday, and the Section’s meetings are scheduled 

iy and Thursday 
vas chosen for these events in part because of its 
graphic location, but also on account of its scenic and 
terest, and capable planning by an active Local 
ransportation being a problem, the fine facilities for 
Local accommodations 
| by the Coronado Hotel, where all the meetings 


4 


A Fut SCHEDULE 


se begin with the meetings of the committees of the 
unned for Sunday, April 23. The following two days 
for the regular meetings of the Board, which will 
many Society activities requiring decision as to policy 
ration, with sessions both morning and afternoon 
if required 
t with the Tuesday Board meeting, there will be a full 
«al Section activities These comprise a regional con 
uttended" by representatives from a wide area. Dele~ 
is far away as Florida in one direction and Minnesota 
ind from the entire Gulf region to the Great Lakes have 
ed to be present. Problems of peculiar importance and 
ficers and local members will be presented and dis- 
{side from the pleasure of social intercourse, these con- 
ilways encourage dis 
f alternative methods 
ts of view, and gener- 
f practical value in 
of Local Section 
al meetings arranged 
ional gathering such 
ive the advantage that 
1 single program with 
sessions 
technical 
St. Louis will have 
On Wednes 
g it will be the local 
city and vicin 
in the after- 
ral viewpoints 
trol, both general 
on Thursday 
and postwar 
addition, a 
is been arranged 
iy and a dinner 


three 


g. In 


it. evening In 
th regular war- 
e, at Society 
tings the dress 


vill be informal 
up under the 





local committee on arrangements, H 
man, the program of these St 


follows: 


Board of Direction Sessions and Regional Meeting to Be Combined at Coronado Hotel the 


F. Thomson, general chair- 
Louis Section meetings appears as 


WebDNESDAY, APRIL 26 


Morning Session, R. W. Hopson, President St. Louis Section, 


9:00 a.m. 


10:00 a.m. 


10:30 a.m. 


12:30 p.m. 


Afternoon Session, H. E. Frecu, Assoc 
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2:00 p.m. 


Presiding 

Registration (no fee) 

Lounge Room 
Opening session called to order in the Crystal Room 

by 

R. W. Hopson, M. Am 
St. Louis Section 
Invocation 
Address of welcome 

A.Loys KaurMan, Mayor of St. Louis 


Soc. C.E., President, 


Response by W. W. Horner, M. Am. Soc. C.E 
“The Needs, Physical and Economic, of the City of 
St. Louis in the Postwar Era’”’ 
Georce C. Situ, President, St. Louts Chamber of 
Commerce 


Open discussion 
Luncheon in the Club Caprice, price $1.50 
Address by President MALCOLM Prrnte, “‘The Society 
and Its Work”’ 
M. Am. Soc 
‘‘Fundamentals of Flood Control” 
Co. 


C.E. Presiding 


Matcotm Etxuirott, M. Am. Soa cies 





MEMORIAL PLAZA AND St. Louts TERMINAL 











Tue Eaps Brince Over tHe Mississippi at St 
Division Engineer, Upper Mississippi Valley Divi- 
ion, St. Louis, Mo 
3:00 p.m. Flood Control Plans for the Missouri River”’ 
Bric. Gen. Roscoe C. Crawrorp, Division Engi- 
neer, Missouri River Division 
4:00 p.m. ‘Flood Abatement by Headwater Measures”’ 
Howarp L. Cook, M. Am. Soc. C.E., Technical 
Adviser on Hydrology, Office of Land Use Coordination, 
U.S. Dept. Agriculture, Washington, D.C 
4:45 p.m. “Economic and Political Considerations Underlying 
Flood Control” 
Cue Hon. Bennett CHamp Crark, U.S. Senator 
from Missouri 
5:15 p.m. Adjournment 
6:00 p.m. Social hour—El Cortez Cocktail Lounge 
7:00 p.m. Dinner in Club Caprice, price $3.00. Speaker, 
Pror. Gus Dyer of Nashville, Tenn 
Following the dinner there will be dancing until 


midnight 


o” 


Iuurspay, Aprit 27 


Sesston, Ropert B. Brooks, M. Am. Soc. C.E., Presiding 


Technical Sessions in Crystal Room 

Postwar Inter-Regional Highways” 

CarRL W. Brown, Chief Engineer, Missouri State 
Highway Department, and President, American Road 


Butlders’ Association 


9:30 a.m 


“The Postwar Federal Aid Highway Program”’ 
SAMUEL C. Happen, Chairman, State Highway Com 
mission of Indiana, and President, American Associa 


10:00 a.m. 


tion State Highway Officials 
10:40 a.m. Discussion 
10:50 a.m. War Jobs and Then What?” 
Cor. Wittiam N. Carey, M. Am. Soc. C.E., 
Chief Engineer, Federal Works Agency, Washington, 
D.C 
12:00 m Adjournment 


he appearance of President Pirnie on the program will mark 
his first attendance at a quarterly regional meeting. Another well- 
known figure is Dr. Dyer, whose brilliant analyses of economic and 
historic matters are known widely. Those who heard his fascinat- 
ing and witty address at a similar meeting at Birmingham, Ala., 
in the fall of 1935, will need no further recommendation 
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As always, ladies are more than welcon 
these meetings. They are expecte: to .. 
the Wednesday morning session. In theah_ 
they will assemble at the Missouri A thlet; 
for luncheon at 12 o'clock. Immediately y 


et 


ward they will take a short walk to th. 

Louis Court House, where John Bryan, 
will conduct the group through the build», 
give a brief talk on “Historical St Lowi. 


Gateway to the West.” Following this ,. 
short walk will bring the group to the » 
Louis Cathedral, one of the historic points y 
terest. 

All of Thursday afternoon has been reserysi 
a joint inspection trip to the Granite City Ry . 
Depot, Granite City, Ill. Special cars wij }, 
vided at the Illinois Terminal Station to ma}, 
trip to Granite City, where the Engineer 
will take charge and furnish transpor 
Following luncheon, to be served at the 4 
an inspection tour and demonstration of the 
spread activities of the depot will be gy 
This combined trip for both men and ladie: 
conclude the meeting, which will stand adic. 
as of the return to St. Louis—in time to 
early evening trains, if necessary 

It is just 180 years since St. Louis, or what is now St. | 
was first visited by the white man. In the intervening years ; 
city has remained a center of transportation, art, education 
national affairs. Reminders of a great and colorful past are 
the objectives of all visitors. Echoes of the Dred Scott case » 
be heard, and of the footsteps of Webster, Lincoln, and Gr 
The memory of Jefferson is being especially perpetuated i: 
Louis. Also of great historic value is an engineering structy 
that marks a great epoch and a great engineer—the Eads Brid 
across the Mississippi. 

Of more recent note, the visitor will be interested in the gre 
Forest Park, in the art museum, and the site of the St. Louis Ini 
national Exposition, in the noted zoological gardens, and in cou: 
less other items of modern interest. 

With these attractions as a background, and with a splend 
technical program for engineering and professional diet, th 
Louis Section offers many inducements to Society visitors. Ite 
tends a sincere invitation to all those who may find it possibk 


join in its meetings, April 26 and 27, 1944 





Sizes of Professional Cards Standard 
ized by Committee on Fees 


Tue ComMITTEE on Fees has recommended that the 
professional cards published in engineering magazines be stam 


The intent of this action is to draw a sharp line betw: 


ardized 
Each put 


the cards of professional engineers and advertising 
cation will of course establish its own size of card, but wil 
encouraged to use that one size only. An extract of the repor 
the Committee follows: 

“1. The committee is of the opinion that uniformity 
of professional cards is highly desirable. The problem 
related to fees but is rather one on the fringe of ethical proces 
The demarcation between a professional card and adverts 
would be much sharper if all professional cards of consul 
engineers in a given magazine were of uniform size 

“2. Like other considerations involving even to a small 
the question of ethics, the solution should be within o- 
membership The committee recommends that Civil 
NEERING give publicity to the fact that the question 
raised and that the Committee on Fees has made a reco 
tion that all professional cards of consulting engineers ! 
magazine be of a uniform size. 

“3. If after this publicity in Crvit ENGINEERING 
persists, the committee suggests that copies of the resolute 
sent to magazines in which consulting engineer members 
American Society of Civil Engineers carry other than the stase 
size professional card.” 
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Advancement of Sanitary Engineering 





a : Digest’ Three Reports Presented to Annual Meeting of Sanitary Engineering Division, January 20, 1944 
Chieti 
ately : : “ tion Section in the Division of Domestic Quarantine (States Rela- 
the a Committee Chairman’s Report ion Secti iv Dome: arantine (States Rela 
nce tions) and of the Stream Pollution Laboratory at Cincinnati, Ohio, 
uilding By GorDON M. Farr, M. Am. Soc. C.E. pte. National Institute of Health, are transferred to this Divi- 
a esson, SANTTARY ENGrneerinc, Harvarp GrapuaTEe aver a _ ner 
he ol c or ENGINEERING, CAMBRIDGE, Mass. BFINITION OF THE | ERM ‘SANITARY ENGINEER 
dints of By agreement with the U.S. Civil Service Commission, the Pro 
ate os mal progress report by the chairman of yourCom- curement and Assignment Service of the War Manpower Com- 
eserved on the Advancement of Sanitary Engineering—a token re- mission has adopted the following definition of the term “Sanitary 
ty En s + were. Two years have elapsed since Prof. CharlesGilman Engineer’’: 
Will be . presented a “completion” report of this committee before “For the purposes of clearance with the Procurement and As- 
© maked _ sich ¢ its chairmanship. In the intervening biennium, san-  signment Service of the War Manpower Commission, the profes- 
veer De - engineering has marched on. Certain developments of broad sional occupational title ‘sanitary engineer’ shall apply to a graduate 
Sportat vest to the profession are treated in the following reports. About of a full 4-year, or longer, course leading to a bachelor’s, or higher, 
the ¢ - developments a word may not be out of place. degree at a college or university of recognized standing with major 
f the wi study in engineering, who has fitted himself by suitable specialized 
be give WARTIME EDUCATION OF SANITARY ENGINEERS training, study, and experience (a) to conceive, design, direct, and 
ladies .. academic flame of sanitary engineering, which was about to ™#nage engineering works and projects developed, as a whole, or 
ad jou -» the closing of the last more-or-less normal academic year i” Part, for the protection and promotion of the public health, and 
' to cal 09-1043. has flickered back to life within the last few months, (b) to investigate and correct engineering works and projects that 
4 by the Training Division of the U.S. Army through the te capable of injury to the public health by being or becoming 
St. 1 « Specialized Training Program. The program of engineering faulty in conception, design, direction, or management. 
years, { A , is established in three phases: a basic phase of three 12- “Successful performance in the field of sanitary engineering re- 
ation ‘ terms (terms 1 to 3) in engineering; an advanced phase of res an intimate and working knowledge of the basic physical, 
st are g 2.week terms (terms 4 to 6) in civil, mechanical, electrical, or chemical, biological, and engineering sciences upon which the pro- 
Case m ical engineering; and a specialists’ phase of varying duration fession is based, and the ability to identify, evaluate, and explain 
nd Gra ‘ing two 12-week terms in sanitary engineering (terms 7 and ™ terms of their sanitary and public health implications those 
ted in § ee environmental factors that will promote and protect health, as 
stru man is admitted to the program until he has completed his well as those environmental factors that are capable of injuring 
ds Brgy. nilitary training. Depending upon his educational qualifi- health. : ) - 
bons, he may, wpon examination, then enter any one of the eight “The practice of sanitary engineering includes the following ac- 
the gr ns. The specifications for the seventh and eighth terms of ine “Vv!les: 
ote , in sanitary engineering call for graduate civil or chemical —«./,) Surveys, reports, designs, direction, management, and in- 
: neers or for men who have completed the sixth term of training vestigation of : 
splend age suner pp iy le ee ; .“(1) Water works or sewerage systems, and closely related 
+ the se venth wa eight terms, or vot > nave been in opete- engineering structures. 
. we 1 five universities— Harvard, Illinois, Michigan, New York, “(2) Projects relating to stream pollution, waste disposal, 
nenible : = - — — term, owing to lack of candidates, is iasect and vermin control or eradication, rural and 
. boat Michigan. ' , camp sanitation, housing sanitation, and milk and 
students, upon completion of the seventh term, are called food saaitaticn 
¢ Service of the Corps of Engineers; others will be permitted “(3) Systems for the prevention of atmospheric pollution 
mplete the eighth term before being sent to Officers’ Candidate or the control of indoor air, especially the air of work 
be trained for eventual commissions in the yr viene Corps ing spaces in industrial establishments (industrial hy- 
3 Tei gene engineering). | 
we ‘ : eae “rt ; ‘lian stieltlen whe tone ay “*(b) Professional research and laboratory work supporting the 
som 2 ee oe a - stand b °s f activities listed in (a). : 
the U.S. I ublic Health Service has but recently been — ‘‘(c) Responsible teaching of sanitary engineering and closely re- 
e size si It consists of the Office of the Surgeon General, the Na- lated subjects in colleges or universities of recognized stand- 
e stand al Institute of Health, and two bureaus—the Bureau of Medical ing.” 
betwee vices and the Bureau of State Services. Within the Office of the 
h publ geon General is established the Division of Sanitary Engineer- 
t will the chief of which, John K. Hoskins, holds the title and grade 
repor an Assistant Surgeon General. The law authorizing this reor- ~ whed ° y 
wation was supported by the Society. Of interest in connec- Some Activities Du ring the W ar 
y of vith this law is the protection comparable to that for officers . i 2 
n is the armed forces, which has been extended also to officers of the By Aset WoLmMaN, M. Am. Soc. C.E. 
ocedurg suc Health Service. It should be noted that the choice of this CrHarrRMAN, COMMITTEE ON SANITARY ENGINEERING, NATIONAI 
vertisil well as other federal services has remained not for the title Researcn Councii, Wasuincton, D.C. 
nsulti dhe health engineer’ but for the title “‘sanitary engineer.” 
Public Health Service Reorganization Order No. 1, dated De- FOR CENTURIES war has intensified both the sanitary hazards 
I] exte ber 30, 1943, provides: threatening, and the sanitary precautions for safeguarding, mili- 
mur sanitary Engineering Division. This Division will have general tary populations. Battles and wars have been won or lost more 
Eve ervision over all sanitary engineering and sanitation operations often because of water supply or disease than because of the force 
as bee ned on by the Public Health Service, and professional super- of weapons. This war is no exception, aside from the fact that its 
imen ion over all sanitary engineering personnel of the Public Health tempo is more rapid, its geography more widespread, and its ex- 
a give vice including personnel assigned for duty with other govern- posures to environmental and other diseases more frequent and 
nal agencies. The Chief of the Sanitary Engineering Division unusual. It is not surprising, therefore, that the sanitary engineer 
practi . advise the Surgeon General regarding plans, programs, and has found once more an important key role to play in the complex 
4tion pacies for Public Health Service in relation to sanitary engi- logistics of modern warfare. 
; of Ting and sanitation activities, including standards for sanitary Perhaps the first organized official effort to implement sanitary 
andard neering | sanitation personnel, and projects for sanitary engineering activity on a national and global basis was taken by 


yy 


ing | sanitation research. The functions of the Sanita- the National Research Council when it created, through its Com 
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mittee on Medical Research, a Committee on Sanitary Engineering. Since Pearl Harbor, important progress of lasting valy. hes As ~ 
4 ne st 


This committee held its organization meeting in Washington, D.C., 
on August 11, 1942. It was established at the request of the Sur- 
geons General of the Army, the Navy, and the U.S. Public Health 
Service, (1) to review the functions of the particular divisions of 
these agencies which are concerned with sanitary engineering, (2) 
to consider and advise upon special problems assigned to it by these 
agencies, (3) to formulate general policies in regard to sanitary engi- 
neering practices, and (4) to develop plans for providing and train- 
ing sanitary engineering personnel. 

Early in its deliberations the Committee organized upon the basis 
of three permanent subcommittees—on Policies and Standards 
Practice, on Training, and on Personnel 

Its meetings, usually in Washington, are always attended by the 
liaison officers of the Army, the Navy, and the U S. Public Health 
Service, and more recently by liaison representatives of the Office of 
Civilian Defense, the Coordinator's office, the War Manpower Com- 
mission, the Board of Economic Warfare, and such other federal 
agencies as subject matter and problems may require. On occa- 
sion, representatives of foreign governments attend, who may be 
interested in procedures or in technical questions before the Com- 
mittee. Representatives of the National Research Council, Di- 
vision of Medical Sciences, always attend. 

Issues before the Committee are freely discussed by members 
and by liaison officers, but voting on any question before the Com- 
mittee is restricted to the civilian members of the Committee, in 
order to preserve the objective point of view of the Committee with 
reference to debatable military or semi-military policies or prac- 
tices. Doctors, entomologists, biologists, physiologists, as well as 
engineers, participate in the discussions. 

In addition, the Committee has created from time to time special 
or temporary subcommittees to concern themselves with special 
assignments of an immediate or temporary character, upon which 
prompt study and decision may be made. Practical problems or 
questions raised either by one of the military or semi-military agen- 
cies or by the Committee itself are treated under the following 
headings: on Specialized Engineering Curriculum, on Standards, 
on Amebiasis, on Control of Air in Barracks, on Feeding Garbage 
to Hogs, on Rodenticides, on Cross Connections, and on Standardi- 
zation of Manuals of Practice. One of the Central Committee’s 
early accomplishments was the inclusion of sanitary engineers in 
the specialized group to be cleared by the Board of Procurement and 
Assignment of the War Manpower Commission for military and 
civilian uses, as had already been the practice of the Board with 
respect to the procurement and assignment of doctors, dentists, 
veterinarians, and nurses. The Central Committee acts as an Ad- 
visory Commission to the War Manpower Commission, while the 
chairman of the Sanitary Engineering Committee serves as a mem- 
ber of the Board of Procurement and Assignment. In each state, 
a State Chairman has been appointed to act as the local clearing 
house for personnel. He is the official agent of the Manpower Com- 
mission. In most instances this individual is the State Sanitary 
Engineer or a person thoroughly familiar with the sanitary engi- 
neering personnel in the state. 

Another important by-product has been to secure wider recogni 
tion of the importance of sanitary engineering specialized services 
in war. Expansion in this field has paralleled the discussions within 
the Committee, notably in the Office of the Provost Marshal Gen 
eral of the Army, in the Bureaus of Yards and Docks, Medicine 
and Surgery, and War Plans, all of the Navy; in the Office of 
Foreign Relief and Rehabilitation; and it is hoped, before long, 
in the Maritime Commission and in the Coast Guard. 

Active work in this field, of course, had been already under way 
in the Office of the Coordinator of Inter-American Affairs and in the 
War Production Board. The creation, by the Pan American Sani- 
tary Bureau, of a Committee on Sanitary Engineering for the coun- 
tries south of us, under the chairmanship of the writer and com- 
posed of key officials in Central and South America, marks a recog- 
nition for the first time of the continuing major importance of the 
control of the environment in these areas, and provides the ma- 
chinery for continuing study and influence. 

rhe impetus given by the war to sanitary engineering operations, 
research, and organization has already produced significant tech- 
nological progress in the science and art and important extensions 
in official policy and machinery. Many of these advances have 
taken place for the first time since the creation of some of the im- 
portant military and semi-military agencies, and will of course sur- 
vive the changes necessarily occasioned by the peace. 


made in every phase of sanitary engineering organizat jong) .. 

ery and practice. War has telescoped and sped up these 4, Ae’ 
and with peace will come the problems, equally difficult, g Ar 
justment and of application of ideas, policies, and ma: hinery , 















more orderly pursuits of civilian life. Already these ac, - 

transition are being given serious consideration by simila; re on 
Procurement and Assignment Sep °°" 
~ . “ . y reterr 
for Sanitary Engineers, WMC bis na 
By Davip F. SMALLHORs?T [nfort 

Caprarn, Sanrrary Corps, A.U.S. State 
throu; 
THe PROCUREMENT and Assignment Service for Sanitary ; — | 
neers of the War Manpower Commission was organized « The ' 
1943 to provide for an orderly withdrawal of sanitary engineerss soli 

civilian life to meet the military needs and to best utilize the» = 
ices of the limited number of sanitary engineers in this cous — 
The necessity for such a service became obvious in 1942 during engin 
rapid expansion program of the armed forces. Since the suppl As — 
trained sanitary engineers in this country has always been lim could 
concern was expressed by both governmental and private ageng — 
about the apparent large demands of the armed forces, whic —_ 
met, might prove detrimental to the health of the civilian po — 
tion, unless supervised by some agency having in mind the » — 
of the armed forces as well as the value of sanitary engineers » relatic 
civilian life. for Sanit 


Under the Service a Sanitary Engineering Advisory Commi 
was appointed, as already described by Dr. Wolman, its chair 
to ensure adequate utilization of sanitary engineers in both 
armed forces and civilian life. 
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At the first meeting of the Advisory Committee in January | uid be rec 
the objectives of the organization were outlined and decided w State A 
The functions, or methods of attaining these objectives, were f sonmeont 
ulated as: apa 

1. To determine the military and civilian needs for Sanit appropri 
Engineering personnel for this country and abroad. results 

2. To estimate the availability of Sanitary Engineering » A lew sta 
sonnel of various ages and grades of experience. 

3. Toestablish a plan for a well-balanced allocation, in so fa se 
practicable to mect the civilian and military needs. ‘tal 

In order to insure attainment o1 the functions outlined, additior al 
policies had to be formulated, namely: 

ai ( 

1. Todefine the term “sanitary engineer.” tal d 

2. Toderivea criterion which would establish the essentiality 
sanitary engineers in other than military activities. objec 

3. To outline the procedures to be followed in determining 1 ary Ex 


essentiality of an engineer or his availability to the armed foro 
rawal 
After considerable deliberation, the Advisory Committee at al 
cepted the definition of a sanitary engineer, as already gives pees 
Professor Fair. he all 
The Advisory Committee then adopted a criterion for the pros 


termination of essential sanitary engineers in public health serves 
These criteria include positions considered essential to the si 
guarding of civilian health, using the population served as a! 
for the number of sanitary engineering positions necessary. [0 ¢ 
way, certain positions are declared essential: therefore, the «og 
neer filling that position is considered essential, provided be 
the War Manpower Commission’s definition of a sanitary & 
and has occupied that position for at least 2 years. If the eng 
declared essential, in accordance with this criterion, is under 
years of age, the committee reserves the privilege of reviewmg & 
ruling after a sufficient period has elapsed to obtain and tram! 
placement. The activity report of this service is as follows 

1. Names of sanitary engineers were obtained from the \ 
tional Roster, engineering societies and organizations, mail 
lists of technical engineering magazines, public health associate 
state rosters of registered professional engineers, and other sim 
sources. Questionnaires were sent to these individuals The r¢ 
turns were surprisingly successful, since of the 6,515 forms sent ™ 
we now have 5,572 names ia our master file. 


QuESTIO 


rolessiona 
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4. the questionnaires were being received, classified, and 
tue bas + che St Advisers were submitting their lists of essential po- 
— le health services in their respective states, and 
'€S€ ch " mut the men filling these positions. As these lists 
ncult, acai he committee reviewed the cases and ruled on their 
hinery tg siality on-essentiality. 
S€ asp ; is of the Army, Navy, and U.S. Public Health Ser- 
ilar gr ; ed early in the program. To fill these needs: 


0 he questions on the questionnaire requests the engi- 

er's preference as to branch of the armed forces. Ac- 

Serv; rding to the preference indicated, this engineer’s name is 
. : referred to that agency. If it does not utilize his services, 
MC une is referred to the agency indicated as second choice, 


I ition not listed in our files is obtained through the 
State Adviser and forwarded to the requesting agency 
hrough the Procurement and Assignment Service for Sani- 
tary Engineers. 





cope Officer Procurement Services were directed not to 
sincers solicit sanitary engineers declared essential by the Procure 
ee t ind Assignment Service for Sanitary Engineers, con 
- wn " sequently, the procurement services are kept informed of all 
2 during gineers ruled essential ' 
" —_ As the program progressed, it was decided that the Service 
om limi uld function more efficiently by decentralizing the func 
ate _— tions of the Washington, D.C., office to the State Advisers. 
S, which Consequently, on or about June 1, 1943, the State Advisers 
= oa were delegated the authority to declare sanitary engineers 
d the» essential or available. 
Dg ineers relationship between the Procurement and Assignment Serv 
. ; Sanitary Engineers and the Selective Service System has 
Commu na source of concern until recently. Arrangements were made 
5 Chairman the program to place the sanitary engineers ruled essential 
n both ir Service in the same category as physicians, dentists, and 
inarians. Occasionally an engineer previously ruled essential 
luary 19 i be reclassified and subjected to draft. When this occurred, 
ided “p e State Adviser was instructed to notify the Procurement and 
were | sigt t Service for Sanitary Engineers in Washington, D.C., 
1 would notify Headquarters, Selective Service System, 
r Sanit appropriate action. This arrangement has produced very favor 
ering | A few statistics obtained from our roster of sanitary engineers 
in so fa ~ ees 
tal questionnaires sent out . 6,515 
tal names in file, classified ; “a 5,752 
addit tal in armed forces (Army, Navy, U.S.P.H.S. 
and unknown of the 5,752 1,223 
il declared essential. . 515 
tal declared available. . . . ae ae 288 
itiality 
bjectives of the Procurement and Assignment Service for 
ming t tary Engineers of the War Manpower Commission are being 
ed fore Z \ roster of sanitary engineers is being formulated; the 
te lrawal of sanitary engineers into the armed forces is about 
ie plete since the Army (the largest user of sanitary engineers) 
ased commissioning from civilian life, effective January 1, 1944; 
+ allocation of sanitary engineers to meet civilian needs is 
yw in progress 
servicd 
the sal 
. , . . . . . . 
i‘ Constitutionality of Illinois 
the € ° ° 
ne Registration 
2 Joestion has been raised regarding the validity of the Illinois 
ad fessional Engineering Act by a decision recently handed down 
ving tt j t Court Judge Victor Hemphill, at Carlinville, Ill. The 
ain af nots Act, which became effective on August 1, 1943, provides for 
estra f various branches of engineering. Like most of the 
the state laws, it was based largely on the so-called ‘‘Model 
mail ws Or i by the Society in progressively revised forms since 
iatio ind hnally adopted in 1932 
simil - of Judge Hemphill, the Illinois Act is unconstitu- 
The ra H ticizes the Act ‘‘as delegating legislative power to the 
at sistrat epartment and because it is indefinite and incom 
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If this decision that the Act is unconstitutional is maintained in 
higher courts, it will tend to cast discredit on other state acts, even 
though they may not be identical with the Illinois law. A more 
immediate concern as regards Illinois engineers is that chey are 
deprived of the benefits of their own law. 

For these reasons all engineers have an interest in supporting 
registration legislation. It is understood that an effort will be 
made to appeal the current decision. The Society’s Committee on 
Registration of Engineers will be called upon to follow the de- 
velopments and render all aid within its power. 





Yearbook for 1944 


FOR MONTHS an entire department of the Headquarters staff has 
been whipping into shape the 1944 Yearbook of the Society. The 
results are about ready for submission to all members. Indicative 
of the consistent growth of the Society is the total number of al- 
phabetical entries for 1944, which is 19,600, as compared with 
18,539 in 1943. 

The paper shortage continues to have an effect on the amount of 
material that can be included. The major loss for the 1944 issue 
will be the geographic list. However, in wartime, when so many 
members make frequent changes of location, this list has less im- 
portance. The addresses of members serving in the armed forces 
have been revised in certain cases to omit regiment or battery 
numbers, and the same is true of naval ships and stations. Such 
deletions are in accordance with instructions from the Office of 
Censorship. 

Other sections of the regular Yearbook which were omitted from 
the 1943 edition will also be absent from the current number. 
Such omissions are the full list of prize winners, life members, and 
past and present officers; also parts of the General Information 
section and of the Annual Report. As for the latter, it can be ob- 
tained in full on request to Headquarters. Because of these omis- 
sions, members will wish to consult the 1942 Yearbook for com- 
plete information on Society organizations and functions; and the 
1943 Yearbook for the latest available geographical distribution. 

The paper situation has also made it difficult to maintain the 
proper publication schedule. This is a case not so much of lack of 
paper as of difficulty in obtaining it on schedule. With the coopera- 
tion of the manufacturers and the printers, we have fortunately 
been successful in securing the necessary supply. Where dead- 
lines could not quite be met, our printers have responded by ac- 
celerating their work schedule. It is believed, therefore, that the 
Yearbook will appear on time—a most creditable accomplishment. 
As usual it will be issued as Part 2 of the April ProcrEepiNnGs, and 
in the same wrapper as the regular number of that publication 





Committee of Maryland Section 
Reports Cooperation of 
Planning Groups 


Tue ENGINEERS Advisory Committee, sponsored by the Mary- 
land Section, has made a report to the Citizens’ Committee of 
Baltimore, covering all projects submitted under the Baltimore 
Plan for construction in the city and Metropolitan Area. This has 
resulted in a listing of projects according to sponsoring agency, 
cost, and urgency. The list is a part of the report of the committee 
made on October 8, 1943. 

Briefly, this report consists of a list of construction and main 
tenance projects or items, proposed for a 3-year postwar period, 
totaling in the aggregate an estimated cost of approximately 94 
millions, together with comments and recommendations. Due 
consideration has been given to the various factors affecting the 
program recommended, such as availability of funds, personnel, 
sites, the economic need, and the effect upon employment of com 
ponent items. No “‘made work’’ has been recommended. Only 
those projects such as utilities, roads, bridges, and buildings which 
are deemed necessary within a reasonable period are listed. Each 
item of this program was considered in its relation to the whole, 
in order that the greatest utility and economy may be achieved, 
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along with employment in construction work of a wide range of 
skills. In order to distribute opportunity for employment during 
abnormal times, the list ot projects includes not only heavy con- 
struction but repairs, maintenance, research, mapping—a program 
balanced, as to distribution of classes of employment, as perfectly 
as practicable 

Projects are arranged in the order of priority which appears at 
this time to be most feasible, based on the utility of the project and 
its usefulness in affording employment. Projects that cannot be 
constructed within a reasonable period of time, say three years, 
have been omitted entirely. Following each group list are notes as 
to present status of design and of sites, availability of funds, or of 
personnel for preparation of plans and specifications, and such 
other data as may be useful in reviewing this report. Specific 
recommendations are made as to each group and also as to the 
entire program 

rhe report recognizes the difficulties now being encountered by 
public agencies in maintaining sufficient personnel to carry on cur- 
rent maintenance and operation. It is quite impossible tor them at 
this time to augment their staffs to the extent necessary to prepare 
plans and specifications for large-scale design and construction work. 
With few exceptions, it will be necessary to employ consulting engi- 
neers to assist in the work 

It was therefore recommended that the state and municipal 
authorities concerned be urged to provide, at once, under emergency 
legislation or otherwise, sufficient funds for the employment of 
engineers and architects, to prepare plans and specifications or to 
assist the public agencies in such preparation, covering the items or 
projects listed, and to acquire sites or rights of way so that the 
construction program can be started, if necessary or desirable, by 
April 1, 1944, and continued without interruptions. 

Many suggestions have already been carried out and others are 
in progress. City and state authorities are quite active in coordinat- 
ing plans for major highway projects, and it is hoped that com 
plete agreement on joint plans will soon be reached. 





Oregon Section Outlines Planning 
Procedure for Communities 


A PLAN of procedure for communities as they face postwar needs 
has been formulated by a special committee of the Oregon Section. 
Che report, which has been endorsed by the Oregon Technical 
Ccuncil, has been circulated widely throughout the state. The plan 
of work to be undertaken by each community or agency has been 
outlined as follows 


1. Organize a small but effective committee of interested and 
qualified persons 

2. List all projects that have been suggested or can be thought 
of 

3. Critically examine the foregoing list and eliminate the fol- 
lowing 


a Projects that should properly be sponsored by some other 
agency 

b Projects that are not actually needed 

é Projects that are obviously beyond the means of the com 
munity 

(d) Projects that are for work relief only 

e Projects that are highly controversial and are likely to be 
delayed 


4. Roughly estimate the total cost of each project and the cost 
of preparing necessary plans and specifications 
5. Determine the method of financing each project. 

6. Determine the legal steps necessary to permit accomplish- 
ment of each project 

7. Review the list of projects and eliminate any remaining that 
now appear impossible or ualikely of accomplishment. 

8. List the remaining projects in the order that they should be 
undertaken 

9. Provide money to make any necessary engineering inves- 
tigations and prepare plans and specifications for those projects 
where this is necessary. Have this work done. 

10. Review and revise the cost estimates for each project in the 
light of more detailed information and engineering analysis. 















11. Accomplish necessary legal steps to clear projects 

12. Complete financing. 

13. Obtain right of way where this is necessary. 

14. Build in an orderly way and in accordance wi:h good. 
neering practices. 





Long-Time Members 


“Tere 1s no friend like an old friend,” runs a we, 
saying. Time is certainly a great tester of all the relations, 
life. Probably for this reason people like to celebrate 
saries and jubilees. While no particular celebration js jpg; 

















any time is a good time to note the oldest members of the g. RIDA 
that is, the oldest in terms of membership. The list chan Hot 
course, and the one here presented differs considerably from Society 
which appeared in Crvit ENGINEERING a few years ago | [ARVLA 
trarily, the present tabulation has been closed with thoy “il 11, at 
joined in 1890. These men have all been members contiy: [TROP 
for over 53 years. But they are mere youngsters as compared ” setie: 
the oldest member, C. Frank Allen, who has just celebrate alle 
sixty-sixth anniversary. The list, in order, covering they re 
years, is as follows: m Apt 
1878 _ 1888 L arsigsion 
Feb. Allen, C. Frank July Fisher, Edwin A. NoRTHEA 
McCuiloh, Walter on AP 
1882 Sept. Pratt, Mason D | Engin 
Sept. Thackray, George E Oct. Thomson, T. Kennan ae 
1885 Nov. Bassett, Carroll P soril 2 
Jan. Flad, Edward 1889 pun ye 
. Jan. Pearl, James W a 
v — } Feb. French, James B Sax Die 
Jan. Kittredge, George W. Todd, Frank H April 27 
Apr. Bartow, John Q. Mar. Whittemore, Walter S©\"™! 
Tratman, Edward E. R. June Pierson, George § “at 6:30 
Sept. Waddell, Montgomery July Buck, Waldo E —_— 
1887 Miller, Spencer Sectior 
Feb. Purdy, Corydon T. Dee map ersnae Texas Si 
Mar. Tuttle, Arthur S. . phus F 
Darwin, Harry G. pllas Bra 
Apr. Andrews, Horace 1890 M.C.A, 
May Hudson, John R. Jan. Miller, Rudolph P at 
Sept. Bell, Gilbert J. Feb. Connor, Edward H etl 
Wada, Yoshichika Mar. Ross, Elmer W pb on Aj 
May  Staniford, Charles \ SACRAMI 
1888 July Moses, John C very 
Jan. Carroll, Eugene Sept. Quimby, Henry H Sx Fra 
Feb. Dennis, William F. Triest, W. Gustav the San 
Mar. Landor, Edward J Oct. Cummings, Robert A 
Apr. Clark, William G. Stanford, Homer & ry 
May  Tibbals, George A. Nov. Jacoby, Henry $ ’ 
Tibbals, Samuel G. Treadwell, Lee ‘ —- 
Tompson, George M. Dec. Davis, Chandler April 25 
One might easily conclude that these men are all beyond 4 
years of activity and are enjoying a well-deserved rest. But! 
contrary is true in many cases. Many of them are not only a 
but are putting in the full complement of hours every day. At!¢ The spez 
eight attended the Society’s most recent Annual Meeting—p" Riebe, | 
ably the actual number was greater. istrated 
A realization of what these men have done, and what their m in the 
sociations have meant to the Society, will be an inspiration liam K 
younger members. terson, f 
Progress of Registration ~ 
IN ITs annual report to the Board of Direction the Committee _ 
Registration of Engineers notes that registration is now unive ' ker “ 
throughout the United States. During the year the State sae 
North Dakota adopted an engineering registration law ' 
leaves only Montana and New Hampshire lacking laws to ™ cul 
the practice of professional engineering. In New Hampshire 


movement is now under way to promote adoption of a regs" 
law, the enactment to be based on the Society’s Mode! Law 
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ws of Local Sections 





Scheduled Meetings 
ino1is Section—Lecture meeting at the Abe Lin- 


\pril 4, at 8 p.m. 

Secrion—Annual meeting at the Herman Schneider 
April 22, at 8 p.m. 

rion—Luncheon meeting at the Engineers’ Club on 
> at 12:15 p.m 

erpA SecT1oN—Luncheon meeting at the McFadden-Deau- 
\pril 28 (during the meeting of the Florida Engineer- 

t Miami Beach on April 27, 28, and 29) 


(4gyLAND Section—Dinner meeting at the Engineers’ Club on 
at 6 p.m 
erROPOLITAN SecTION—Technical meeting in the Engineer- 


Scieties Building on April 19, at 8 p.m. 

fami Secrron—Dinner meeting at the Royal Center Restau- 
» April 6, at 7 p.m. 

ru Secrion—-Spring meeting at the Arkansas Highway 


n Club on April 28—one-day meeting. 
eTHEASTERN SectT1ioN—Dinner meeting at the Engineers’ 
bon April 20, at 6 p.m. (Joint meeting with Boston Society of 
wil Engineers 
RTHWESTERN SECTION—Dinner meeting at the Campus Club 


oril 3, at 6:30 p.m 
sDELPHIA SecTioN—Meeting at the Engineers’ Club on 
il, at 7:30 p.m. 
;o Secrion—Dinner meeting at the U.S. Grant Hotel 
April 27, at 6:30 p.m. 
SeaTTLe SecTION—Dinner meeting at the Faculty Club on April 
at 6:30 p.m 
\NESSEE VALLEY SecTioN—Dinner meeting of the Knoxville 
Section at the S & W Cafeteria on April 11, at 5:45 p.m. 
cas Section——-Luncheon meeting of the Dallas Branch at the 
phus Hotel on May 1, at 12:15 p.m. (luncheon meetings of the 
jranch are held the first Monday of each month at the 
\ at 12:15 p.m.); luncheon meeting of the Fort Worth 
ut the Blackstone Hotel on April 10, at 12:15 p.m.; tech- 
ting of the Houston Branch at the Houston Engineers’ 
April 4, at 8 p.m. 
SACRAMENTO SpecTION—Regular luncheon meetings at the Elks 
ry Tuesday at 12 m. 
Francisco Sectron—Regular bi-monthly dinner meeting 
san Francisco Engineers’ Club on April 18, at 5:30 p.m. 
u-Ciry Secrrion—Dinner meeting at the Mississippi Hotel 
6, at 6:30 p.m 
\ISCONSIN SBCTION 
a 


Recent Activities 
BUFFALO SECTION 
¢ speaker at the February luncheon meeting was Lt. Col. N. 
Kiebe, U.S. District Engineer at Buffalo. Colonel Riebe gave an 
ustrated lecture on his experiences in charge of military construc- 
the Panama Canal zone. The list of guests included Col. 
tham Kelly, Honorary Member of the Society, and Earl L. 
ter former member of the Section, who has been engaged on 
m project in Alabama. 


CENTRAL OHIO SECTION 
February 17, D. H. Harker addressed the Section upon prob- 
is of ground-water shortage in various sections of the state. Mr. 
rker is chief of staff of the Ohio Water Supply Board. During 
« ousiness meeting preceding the technical program, the subject 
tive bargaining was discussed. 


CINCINNATI SECTION 
e Cir ati Section was one of the participating groups in 
ha il joint meeting of the Technical and Scientific Socie- 


Civit ENGINEERING for April 1944 


Dinner meeting at ““Smith’s Fish Shanty” 
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ties Council, which took place on March 2. There was an attend- 
ance of 1,300 to hear J. L. Collyer, president of the B. F. Goodrich 
Company, discuss ‘America’s Rubber Outlook.”” Mr. Collyer was 
assisted by Waldo L. Semon and Arthur W. Carpenter, who gave 
an actual demonstration of the making of synthetic rubber 


CLEVELAND SECTION 

“Bridge Building, Past and Present’ was the subject of discus 
sion at the February meeting of the Section, the principal speaker 
being Charles F. Goodrich. Dr. Goodrich, who is chief engineer of 
the American Bridge Company at Pittsburgh, Pa., illustrated his 
talk with slides. Bridge building during the Dark Ages, he pointed 
out, was in the hands of the Bridge Building Brotherhood. And 
many of the beautiful stone-arch bridges, built by these monks, 
were still in existence at the beginning of the present war 


CoLoRADO SECTION 

The U.S. Bureau of Reclamation was in charge of the technical 
program at the February 14 meeting of the Colorado Section. 5. O. 
Harper, chief engineer of the Bureau, acted as master of cere- 
monies and introduced the speakers—E. B. Debler, director of the 
Bureau’s Branch of Project Planning, and Douglas McHenry and 
John Stanley, engineers for the Bureau. Mr. Debler discussed the 
reclamation possibilities in the West after the war is over. He was 
followed by Mr. McHenry, who described, by the use of slides, the 
new triaxial machine for testing concrete that is being installed in 
the Bureau’s concrete laboratory. The machine will be capable of 
developing a pressure of 125,000 Ib per sq in. on a 6 by 12-in. 
cylindrical specimen. Finally, Mr. Stanley showed a reel of motion 
pictures on density currents, through the courtesy of the California 
Institute of Technology. 


District oF COLUMBIA SECTION 


Members turned out in force for the January 28th meeting, at 
which the speakers were Waldo G. Bowman and Harold M. Rich- 
ardson, editors of Engineering News-Record. Both described 
their experiences as war correspondents in the various theaters of 
war—from Africa and the Mediterranean area to Alaska and the 
Aleutians. The February meeting, which was held under the 
auspices of the Local Section’s Committee on Society Affairs, was 
devoted to a discussion of the Committee on Employment Condi- 
tions. 


Iowa SECTION 


At the February meeting of the Iowa Section, announcement 
was made of the Section’s award of Junior membership in the 
Society to two Student Chapter members. The recipients are 
Delmar Bloem, of Iowa State College, and Gerald B. Cox, of the 
State University of Iowa. The latter spoke briefly, as did George 
Fellows, president of the Student Chapter at Iowa State College. 
Mr. Bloem, who graduated in August 1943, was unable to be pres- 
ent. Various committee reports were then discussed, and Messrs. 
Dawson, Dodds, and Stewart gave a report on the Annual Meeting 
in New York. 


Los ANGELES SECTION 


The technical program for the February meeting of the Section 
consisted of a talk by John M. Server, Jr., and the showing of 
colored motion pictures of the construction of the Colorado-Big 
Thompson diversion tunnel. Mr. Server, who is editor of Western 
Construction News, discussed the engineering plans of the federal 
government as they affect the Western states. The other speakers 
were Vice-President Franklin Thomas, who gave a résumé of the 
Annual Meeting of the Society, and Director A. M. Rawn, who 
discussed recent developments of the Committee on Employment 
Conditions. 


MARYLAND SECTION 


A symposium on postwar planning and construction was the 
feature of the February meeting of the Maryland Section. Sched- 
uled speakers were Paul L. Holland, president of the Section; G 
Donald Kennedy, chairman of the Society’s Committee on Postwar 
Construction; and B. Howell Griswold, Jr., chairman of the Mary 
land division of the National Committee on Economic Develop- 
ment. In the animated discussion that followed from the floor 
E. B. Whitman, Past-President of the Society, was called upon to 
describe the postwar plans of the state of Maryland, while Nathan 
L. Smith outlined the projects that the city is contemplating. Mr 
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Smith is chief engineer of Baltimore. Other planning authorities 
who took part in the discussion were I. A. Pasarew, J. W. Steele, 
and Bancroft Hill 


METROPOLITAN SECTION 


At the February 16th meeting of the Section E. L. Thayer pre 
sented a paper on the “‘Development of Modern Commercial 
Explosives."’ Mr. Thayer, who is in the Technical Service Section 
of E. I. du Pont de Nemours and Company, pointed out that 
modern civilization, with its tremendous problems of construction 
and transportation, would be seriously handicapped without the 
convenient, readily available energy of modern commercial ex 
plosives. The story of the development of these materials is an in 
teresting example of modern chemical research 


NortH CAROLINA SECTION 


The winter meeting of the North Carolina Section—hbeld in 
Raleigh on the morning of January 29—took the form of a joint 
session with the North Carolina Society of Engineers. Papers had 
been prepared by Charles Ross, chairman of the North Carolina 
State Highway Commission, whose subject was ‘““The Coordination 
of Municipal and State Highway Programs,” and W. H. Weather- 
spoon, vice-president of the Carolina Power and Light Company, 
whose topic was ‘Postwar Planning in the Electrical Industry.” 
However, illness kept both authors from attending, so their papers 
were read by W. Vance Baise and Dan Stewart. The next speaker 
was Charles W. Okey, principal civil engineer for the Tennessee 
Valley Authority, who discussed ‘““Employment Conditions for 
Professional Engineers." A general discussion of Mr. Okey’s 
topic, led by T. S. Johnson, concluded the technical program. 


NORTHWESTERN SECTION 


A special meeting of the Northwestern Section was held, in co- 
operation with other engineering organizations of the Northwest, 
in St. Paul on January 28. The guest of honor and speaker was Col 
James L. Walsh, whose subject was ‘Logistics, the Key to Quick 
Victory."’ Colonel Walsh is director of the Army Ordnance Associa- 
tion. A talk on the contribution of chemical engineering to civil 
engineering comprised the technical program at the February meet- 
ing of the Section. This was given by Charles A. Mann, professor 
of chemical engineering at the University of Minnesota 


OREGON SECTION 
“War and Peace-Time Aerial Mapping”’ was the subject of dis- 
cussion on February 10, the principal speaker being Lt. Col. R. L. 
Moore. Colonel Moore, who is commanding officer of the 29th 
Battalion Headquarters at Portland, was assisted by Captains 
Maxon and O'Rourke. During the business session J. C. Stevens 
presented the report of the Committee on Postwar Planning 


PHILADELPHIA SECTION 

On February 19, members of the Philadelphia Section and their 
lady guests enjoyed their nineteenth annual social meeting. Fol- 
lowing the custom inaugurated last year, the meeting was dedicated 
to the Service Men of the Section. As usual, between courses and 
after dessert, all joined in group singing, and later in the evening 
there was further social diversion in the form of a magician’s show 
and program dancing. The technical program consisted of talks 
by Ensign Catherine Lucard, of the U.S. Naval Reserve, and Cap 
tain Critchlow, of the U.S. Army. Ensign Lucard spoke briefly on 
the work of the Waves, while Captain Critchlow discussed his 
experiences with the Army in Alaska during the past two years. 
The latter is the son of Howard T. Critchlow, president of the 
Section Following the presentation of several films—shown 
through the courtesy of the U.S. Navy and the B. F. Goodrich Tire 
the group adjourned for social dancing 

Lyle L. Jenne was master of ceremonies. 


and Rubber Company 
and the usual Paul Jones 


PITTSBURGH SECTION 

At the annual meeting of the Pittsburgh Section, which took 
place on February 2, Society Director C. F. Goodrich gave a résumé 
of the Annual Meeting. Certificates of life membership in the 
Society then presented to Louis P. Blum and C. L. Wool- 
dridg« Another new life member, Harry W. Claybaugh, was 
unable to be present and receive his certificate in person. The 
remainder of the evening was devoted to discussion of the Board 
of Direction’s recent action on the report of the Committee on Em 
ployment Conditions 
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ROCHESTER SECTION 


The technique of aerial photography and the utiliza: ion of 
photographs for mapping were described by Harry W_ Ry). 
the February meeting of the Section. Mr. Eustance, who \. 7 
engineer for the Eastman Kodak Company in Rochester, Doi 
out that mapping from aerial photography means char ing 
of the globe, where transits, levels, or plane tables have not yet 
seen. The war has made the precise aerial camera the new », 
ing instrument. For instance, when it has been necessary to 
routes for the Allied Military Transport over unmapped ars 
all parts of the world, these routes have been mapped by ai; 
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SACRAMENTO SECTION » few 
ast 
A motion picture of the construction of the Rainbow Arch p ipe line 


over Niagara Gorge was presented February 1 by Milo § p 
of the Bethlehem Steel Company. The Section found the ,. 





scenes so realistic that it held its breath while riggers walks unde 
high iron. On February 15, I. C. Steele, of the San Francigy ing and 
tion, described by means of slides the Pit No. 5 Project of th. t if 

cific Gas and Electric Company, particularly the grouting of h 


tured porous lava below the solid foundation rock of the dive tion as @ 
dam and the lining of an 8-mile penstock tunnel. Capt. Gordogfm From th 
Long, of the Corps of Engineers, completed the month's Prog the Bi 
with an account of stabilization of a pulverized sandstone bay wnd con 
Concord Airport with an adméture of 0.8 sack of cement per cy 


yard 


4 miles 
x, tO Phe 
SAN FRANCISCO SECTION - sor 
- : hilade 

The technical program at the regular bi-monthly meeting of ; ‘ 
Section, held on February 15, consisted of an address by A 
Rawn, Director from District 11. Mr. Rawn discussed the 
ties of the Society’s Committee on Employment Conditions, x 
round-table on the subject of collective bargaining followed 


) the 

talk. an el 
At the meeting of the Junior Forum, which took place on Jan 1 seaboa 
27, addresses were given by Arthur Reinhardt and Robert Richy nest poi 


son. Mr. Reinhardt, who is engineering aide in the Pasadena $ 
age Treatment Plant, discussed the activities of the State Bure 
of Sanitary Engineering, while ‘‘Stabilization of Highway Foun 
tions’’ was Mr. Richardson's subject. The latter is assistant } 
way engineer for the California State Division of Highways 
topic for discussion was ‘‘Should the Civil Engineering Registrat 
Law Be Changed.” 
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TACOMA SECTION 


The January meeting of the Section took the form of a din 
dance, at which the ladies of the Section were guests. Miss Mart 
Sandin, of the College of Puget Sound, entertained during the t 
key dinner with a group of Scandinavian folk songs and accordi 
selections. Later the group assembled in the lounge for « 
munity singing, led by Mr. and Mrs. Fred M. Veatch. Mrs. Be 
Allen and Mr. Veatch then entertained with a series of vocal dud . 
after which the group adjourned for dancing and bridge salled el 


ToLepo SECTION 


An illustrated talk on the subject of asphalt comprised the ted 
nical program at the February 16th meeting of the Section 
was given by A. H. Hinkle, district engineer for the Asphalt 
stitute at Cincinnati. During the business session collective | 
gaining was discussed. Short reports were made by W. P. Sanz 
bacher, Robert Brown, Carleton Finkbeiner, and Harvey P. Ja 
who had attended meetings at which the subject of rasan h 
gaining was discussed. 

UTAH SECTION 

A joint meeting of the Utah Section and the local chapter o 
Society of American Military Engineers was held on February 
Following a turkey dinner, A. E. Perlman, chief engineer 
Denver and Rio Grande Western Railroad Company, descrive 
recent fire in one of the tunnels on the line and discussed the « 
neering problems involved in stopping the fire and clearing ou! 
relining the tunnel and restoring it to use. The timer /mmg 
completely burned out, and the fire was so intense in spots that 
granite rock actually melted. The other speakers were two y 
men—Captain Brown and Lieutenant Shields—in the Arm) 
Force, who have returned from duty in the Pacific and are | 
porarily hospitalized at Brigham City. Captain Brown hae 
pleted 72 bombing missions before he was forced to make an & 
gency landing 
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aa »-Inch Pipe Lines Represent 
ped ara [mmense Pumping Job 
by atr ‘ 
iecu has been spoken and written in 
igst few months about the new 24-in. 
Arch By sipe line. In fact, the “Big Inch’’ has 
oS. RF oe another American by-word of con- 
id the galllyction accomplishment. And rightly 
5 Walked ior under wartime conditions of engi- 
ranciseo § ng and construction, this project, the 
t Of the MEEMstest in the realm of petroleum trans- 
ting of j tgtion, has been carried to rapid com- 


he divers «on as a Vital factor in the war effort. 


t. Gordos the viewpoint of power applica- 
1'S Progr ». the Big Inch is a 1,400-mile under- 
one base wnd conduit, 24 in. in diameter for 
nt per ¢ miles of its length, from Longview, 


:. to Phoenixville, Pa., where it divides 
two 20-in. lines, one branch leading to 
Philadelphia area, totaling some 40 
» miles, the other extending about 90 
les to the New York area. 

route encounters all varieties of 
ain, ranging from Mississippi bottom- 
to the ridges of the Alleghenies. Be- 
een an elevation of 313 ft at Longview 











eting of 
s by A 
I the acti 
tions, anf 
Otlowed 


on Jan seaboard at its eastern termini, its 
rt Rich t point is the 2,920-ft Laurel Hill 
adena ssing, in Pennsylvania. 

ate B | operating at ultimate capacity, 
ay Foun e will carry a continuous 1,400-mile 
Stant Bonn of oil from Longview to Linden, 
ways. | |—more than four million barrels of 
egistrat seighing 600,000 tons, at a speed of 


miles per hour. To accomplish 


juires a total propelling force 
of a del to about 4,250 tons. This 
‘iss Mar and rate of motion represent the 
ng the t ous expenditure of nearly 100,000 
1 accordi y that measure one of man’s greatest 
> for ¢ umping jobs 
Mrs. Be This task is performed by electrically 
nen ds entrifugal pumps. The aggregate 
electric-motor capacity, applied 
line pumping, is approximately 
S00hp. This capacity is in 83 units of 
1 the ted 5 each, in essentially 28 stations (3 
ion. 7 mits per station), at intervals averaging 
sphalt but 50 miles. Additional spare and 
tive b uulary units bring the total installed 
P Sanz msepower to about 130,000. 
Pd ind now the Big Inch has a rival, the 
ive I er 20-in. refined-products line under 
c m from Beaumont, Tex., to the 
lphia and New York areas. This 
Bcalled ‘‘Little Big Inch”’ because it is a 
yter of f ie smaller in the waist. It is 150 miles 
-bruary ger, and it really does a bigger job than 
ray for its capacity of 235,000 bbl 
PSCTIDE pr cay of refined products will represent 
tl uvalent of some 370,000 bbl of 
go DY 
aning tue Big Inch, drawing products from 
s that ( “ reiueries in the Baytown and Beau- 
wo yu mont areas, runs 350 miles to Little Rock, 
Army A, t joins the right of way of the 
ar i | follows it from there on to 
had ‘ Beginning at Little Rock, the 
on 


the 20-in. line are at the same 
mcs as those on the 24-in. line. Thus 


substantial savings are effected in costs of 
right of way, station sites, power procure- 
ment, energy costs, operating labor, and 
operating maintenance. 


(This item has been extracted from a 
paper presented by Merritt A. Hyde, Petro- 
leum Industry Engineer, Westinghouse Elec- 
tric and Manufacturing Company, East 
Pittsburgh, Pa., before a meeting of the 
Power Group, American Institute of Elec- 
trical Engineers.) 





Navy Commissions for 
Hydrographic Officers 


Tue Navy is interested in commission- 
ing additional men as Hydrographic Offi- 
cers. These men will be assigned to sur- 
veying duties on board a fleet survey vessel 
or as Cartographic Officers on an auxiliary 
vessel or with amphibious units. 

A college degree in civil engineering and 
two years of experience in one or more of 
the following fields is desired: hydrogra- 
phic or geodetic surveying; land and topo- 
graphic surveying or mapping; city sur- 
veys or mapping, preferably with tri- 
angulation experience; construction sur- 
veys; plotting on maps or charts or work- 
ing up field notes of survey parties along 
any of the above lines. In the absence of a 
degree, applicants should have two years 
in an accredited college of engineering, 
plus four years of practical experience in 
one or more of the fields listed, in addition 
to some transit or theodolite experience. 
A knowledge of piloting and navigation 
would be a valuable additional qualifica- 
tion. 

The age bracket is 25 to 40. Applica- 
tions should be made at the Office of Naval 
Officer Procurement, 33 Pine Street, New 
York 5, N.Y., or to other procurement 
offices in principal cities 





Concrete Curing by Membra- 
nous Compounds 


RECENTLY a meeting was called in 
Chicago for organizing manufacturers of 
membranous compounds for curing con 
crete. The stated purpose of the new 
organization, called the Concrete Curing 
Manufacturing Association, is unification 
and betterment of the concrete curing 
industry. The primary aim is clarification 
of testing methods, adoption of standard 
specifications, and establishment of uni- 
form application methods. 

The new association presented a com- 
munication to Committee 617 of the 
American Concrete Institute, suggesting 
the inclusion of membranous curing as an 
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alternative method in the specification now 
under consideration and recommended 
that the standard test for evaluating mem- 
branous cures be A.S.T.M. standard C- 
155-40T, with certain minor modifications. 

The modifications recommended are 
first that minimum net moisture retention 
be 95% as against the existing 85%, and 
that net moisture loss be defined as the loss 
occurring after the application of the com- 
pound, with allowance for loss of volatile 
matter, and second, that the maximum 
allowable coverage for any compound be 
set at 200 sq ft per gal. Both of these 
modifications are said to conform generally 
to existing practice in the industry. 

It was also recommended that the speci- 
fication be standardized with that of the 
Highway Research Board. The chairman 
of the new organization is Gloster P. 
Hevenor, M. Am. Soc. C.E 





Plans to Build 21,000 Miles 
of Highway in '44 


SpuRRED by the shipping shortage and 
the need of the United Nations for her raw 
materials, Brazil is pressing rail and high 
way construction programs to link the 
south and northeast sections of the coun- 
try. Construction under way or pro- 
jected will open undeveloped territory in 
the interior. It will provide highway 
transportation between Brazil’s coastal 
cities, from the Uruguayan border south 
to the seaports on the northeastern coast. 
The connecting highways and rail lines 
now being built in the seaboard area will 
correct the tendency in the past for roads 
and railways to extend fanwise into the 
hinterland of coastal cities in separate net- 
works. 

The most important of the connecting 
roads is the “‘Getulio Vargas’ Highway, 
which will link the southernmost state, that 
of Rio Grande do Sul, and the state of 
Para, in the north, and will be approxi- 
mately 3,700 miles in length. The im- 
mediate objective, however, is completion 
of the 3,300-mile route to Fortaleza, a sea- 
port on the northeastern coast The 
“Getulio Vargas’’ Highway is one of 27 
new highways, and has a total length of 
some 21,000 miles, included in Brazil's 
1944 road-building plan. 

Brazil also is working toward a trans 
continental rail connection from Santos 
and Rio de Janeiro on the Atlantic coast to 
Arica, Chile, on the Pacific coast, via La 
Paz, Bolivia. A force of 2,500 workers has 
laid track nearly 250 miles west of the 
Brazilian border town of Corumba toward 
Santa Cruz, Bolivia. This rail construc- 
tion, financed by a credit from the Brazil- 
ian Government, is expected to reach Santa 
Cruz, 125 miles distant, by the end of 
1944. 
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Engineering Courses Offered 
for Returning Veterans 


For the benefit of returning veterans, 
Rensselaer Polytechnic Institute has or 
ganized special courses in three fields of 
engineering and in chemistry. The course 
will run for sixteen months, or for two 
academic years under the accelerated pro- 
gram, and will prepare those taking them 
for attractive and profitable employment 
in the postwar adjustment period, and at 
the same time meet the needs of industry 
for trained personnel. Veterans will be 
qualified, for example, as engineering 
assistants and laboratory technicians, and 
for supervisory responsibilities greater 
than those usually entrusted to the voca- 
tional school graduate and less than those 
generally assumed by the graduate engi 
neer 

The courses in civil engineering will 
include chemistry, elementary surveying, 
geodesy, mechanics, curves and earth- 
work, sanitary engineering, contracts and 
specifications, strength of materials, and 
highways and airports 





N. G. Neare’s Column 
Conducted by 
R. Rosrnson Rowe, M. Am. Soc. C.E 


You gentlemen of the Engineers Club 
will be interested in this telegram I 
received yesterday, but since it tells the 
secret length of the slippery ladder, I’m 
going to save it for awhile. I see Joe Kerr 
has a big drawing all rolled up. Is that 
your answer, Joe?” 

Right, Professor. This was one of 
your easier ones meant just for me. In 
these two drawings, Fig. 1 (a) and (6), I 
have let a be the distance from the foot of 
the ladder to the wall. In each I have 
computed the reactions at ends of the 
ladder in terms of a—for the two given 
loadings. Since the ladder was about to 
slip in each case, the two expressions for 
friction at foot of ladder must be equal, or 


l6ia l44a 

5 25 - a 
Solving, @ = 20 and the length of the 
ladder is V 1,025 = 32.02 ft.” 











—— 
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“In my humble opinion,” suggested 

al Klater, ‘‘Joe’s figure is nearer than his 
figuring. Instead of equating the two 
expressions for friction, he should have 
matched the coefficients of friction—the 
ratios of horizontal to vertical components 
of reactions at foot of ladder, thus: 


l6a l44a 
Ors 25 +a 
216 
21 216 — a 
25 +a 
2 2a 
which reduces to = — . Soa= 
135 75+a 
60 and the ladder was 65 ft long. And in 


my not-so-humble opinion, the shortage 
of strategic materials doesn’t justify 
ladders so unhell-for-stout!"’ 

“And pity the 200-lb lad,” cried Ken 
Bridgewater. ‘‘There’s no stopping the 
ladder when it starts to slip. The first 
time was an easy jump; when the dumb 
lad tried again, he went up plump comma 
and came down plump period.” 

“Which explains this telegram,” said 
the Professor. “It’s from a chap named 
Jacob, and reads, ‘That 65-ft 16-lb ladder 
is the one I dreamed about stop the plump 
lad just arrived stop he told me and the 
angels the ladder was made of a new alloy 
of magnesium and helium stop we sent 
him down to tell it to the marines end 
message Jacob.’ 

“You will be glad to hear that my 
foreign correspondent, Alenfer de l’Axe is 
covering operations of the Sea Bees on 
Eniwetok. He was astonished by the 
formality cf the battalion parade ground 
with its four equal sides marked by pylons 
of coral rock. A magnificent palm was 
trimmed in place for the flagpole. When 
one company parades alone, it lines up 
exactly between the pole and Pylon A, 
two companies just reach from the pole to 
Pylon B, three from the pole to Pylon C, 
and when the whole battalion of four 
companies is in line, it connects the flag- 
pole to the fourth Pylon D. Ifa company 
front is 100 ft, what is the size of the field?” 


[Cal Klaters this month, with many new 
faces, were: Prof. F. H. Constant, Richard 
Jenney, Isidore Knobbe (Jos. S. Lambie), 
J. W. Pickworth (our illustrator), Lloyd 
Turner, Max W. Strauss, Edward Soucek, 
Ole Sly Drool (L. C. Hollister), Leon 
Beskin, Count Harvey, Gerald R. Garrison, 
Prof. Robt. E. Tobin, K. V. Steinbrugge, 
X. Tracter (Benjamin Eisner), Claude W. 
West, F. V. Pohle, James R. Bole, and 
Arthur L. Elliott. Several Joe Kerrs 
agreed on the wrong answer. | 
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Personal Items About Society Members 





Ropert O. R. MartTIN, associate hy- 
draulic engineer for the U.S. Geological 
Survey, has been transferred from the 
water resources branch in St. Louis, Mo., 
to the district office in the hydraulics 
laboratory of the Iowa Institute of Hydrau- 
lic Research at Iowa City, lowa. Another 
member, Paut C. Benepict, has been 
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temporarily detailed from the Jow, 


district office for a special assj » 
the headquarters’ office in Washi» = 
D.C. Mr. Benedict is also an as 
hydraulic engineer. a “1 
Enocu R. Neevves has been prog ~ yan 
from the rank of lieutenant colonel j, ne 
Corps of Engineers, U.S. Army. to cas 
colonel. He is chiet of the Redistrijgllle 
and Salvage Branch of the Supply a4 .- an 
sion, Military Supply, in Washir awry 
D.C. el 
IvaAN C. CRAWFORD was the recip _" 
of the honorary degree of doctor of si WitlAM 
from the University of Colorado, his ily pros 
mater, on February 11. Dean ¢ Sanita 
ford, who is head of the college of engin bedi 
ing at the University of Michigan p Mexic 
recently been serving in Washing palth and 
D.C., as consultant to the Training pj perce 
sion of the Bureau of Naval Pers» aawe 
and also as consultant on training p a 
ok of firs 


lems for the Ordnance Department. 

C. FRANK JOHNSON’S engagemen 
chief “engineer of the Commissioner 
Sewerage of Louisville, Ky., has 





terminated by the completion of the » _ A 

and the dissolution of the Commis esident 
Mr. Johnson has joined the staf of Mae B° 
calf and Eddy, Boston (Mass) » pay at Fai 
sultants, for whom his first assignmen fm 7" 
a study of the sewerage problems — 
Honolulu, T.H. at and g 
Cuar.es G. RICHARDSON was reco OC" 
elected a vice-president of the Builie KENNET! 
Providence, Inc., division of Buikkgumpemted he 
Iron Foundry at Providence, RJ gineering 
Richardson has been connected with { ak of fu 
organization for over forty years, and DV we : 
eyno 


late years has been manager of its Venty 
Department at Providence. 
EL_Lwoop H. ALDRICH announces th 
as of March 1, he will continue the 
sulting engineering practice of News 
and Aldrich as Ellwood H. Aldrich, « 
sulting engineer, with offices at 50) Fil 
Avenue, New York City, and the Good 
Building in Williamsburg, Va i ‘ 
partner, Reeves Newsom, has left t 
organization in order to become vi 
manager of Scarsdale, N.Y. 


THORNDIKE SAVILLE, dean of th 
lege of engineering at New York Unive 
sity, received the honorary degree 
doctor of engineering from Clarkson C 
lege of Technology at the fifty-four 
commencement exercises held in Potsd 
N.Y., on February 13. 

Greorce E. STEWART was recest 
promoted from the rank of major int 
Corps of Engineers, U.S. Army, to t& 
of lieutenant colonel. He is command 
an Aviation Engineering Battalion 

Francis W. STAFFORD has moved In 
Port Arthur, Tex., to Dallas Tex., wi 
he has his office in the Allen Built 
He is representing Prack and Pr 
Architects, and the Chester Engineers 

James P. Exum has been appow 
chief bridge engineer for the Texas 5% 
Highway Department, succeeding ¢ 
late Georce G. Wicking. Until late 
Mr. Exum has been senior designing 8 
neer for the Department. 

FRANK Smit has been promoted '4 
the rank of captain in the Corps of Ea 
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+, Ng No. 4 C 
lowa Ss \rmy,tothat of major. He is 
~lgnmey al Camp Maxey, Tex. Prior 
Vashin ving called to active duty Major 
1D ass » was professor of civil engineering 
‘orth vas Agricultural College at 
n Prom gtot x 
lonel ig warer | KUBHNB, formerly contract- 
Y, tO thet manager (or the Bethlehem Steel Com- 
distribyy ~y at Houston, Tex., now has the rank 
upply f in the U.S. Navy. He is 
Vashing, o Atlanta, Ga., where he is 
XI r for the Southeastern area. 
* COOGEE 1am MARTIN JOHNSON was re- 
mm , tly ted from the rank of captain in 
eg Sanitary Corps of the U.S. Army to 
a bh 4 of major. He is chief engineer of 
raha Mexican Field Party, Division of 
Fashings ith an Sanitation, Institute of Inter- 
ae serican Affairs. Another member in 
ining | . Sanitary Corps who has also been 
! Person is S. Lapp Davres from the 
hoy . ok of first lieutenant to that of captain. 
‘ latter is sanitary engineer with the 
gement poama Field Party of the Division of 
Ssioners aith and Sanitation. 
_ L 1s A. HOWLAND has retired as vice- 
eomalell nt and general manager of the 
fi Borough Gas and Electric Com- 
a any at Far Rockaway, N.Y ., after thirty- 
oneal we years of continuous service with the 
chiens ganization. He had been vice-presi 
tand general manager since 1927, and 
— tor since 1933 
» Buildes kenneTH C, REYNOLDS has been ap- 
Builde nted head of the department of civil 
RI ¥ wineering at Cooper Union with the 
| with ¢ nk of full professor, succeeding PRoF 
rs, and pwarp S. SuHerry, who has resigned. 
tn Vent ® Reynolds, who is widely known for 
is studies in hydraulic engineering, is 
= w on leave of absence from Massa- 
cai tts Institute of Technology—in 
News barge of a special investigation of waves 
rich the Bureau of Ships under the Woods 
By) Fi Hole Oceanographic Institution 
Goode | C. Sreece, formerly chief of the 
t. | ivision of Civil Engineering of the 
left ¢ aific Gas and Electric Company, with 
my adquarters in San Francisco, has been 
ed chief engineer of the company 
.reR DREYER, previously assistant 
: Unis { the Division of Civil Engineering 
~ company, will succeed Mr. Steele 
ion i fof the Division. 
ty-fourt \iLttAM J. Cox, highway commissioner 
Potsda Connecticut since 1938, was elected 
t of the Association of Highway 
‘= ficals of the North Atlantic States at 
‘1 nual meeting of the association, 
oo ok place in New York on Febru 
ma a — 
i M. WesTENHOFF has been made 
al tant engineer of structures for the 
“se - ew York Central Railroad, Lines West, 
abe tm headquarters at Cleveland, Ohio 
co Pe was formerly assistant engineer of 
vn ncges lor the railroad in Chicago 
. ¥ LINGWOOD Bruce Brown, of Mon- 
oe a, Canada, is retiring as consulting 
“th y of the Canadian National Rail- 
~ *“y alter thirty years’ service with the 
ages me and predecessor, the Canadian 
ng ‘ rament Railway 
aad ‘RD ARTHUR BRLL has resigned as 
f Eng us ugh engineer of Essex Fells, N.J., in 
)accept a commission as lieutenant 


(jg) in the U.S. Naval Reserve. He is 
temporarily stationed at Camp Peary, 
Virginia. 

Greorce H. HurTcHrInson was recently 
honored at a farewell dinner in Pittsburgh, 
upon his retirement as assistant chief 
engineer of the Pittsburgh and Ohio 
Valley Railway. Mr. Hutchinson has 
been in engineering work over sixty years 


Eart M. Ketty, commander, Civil 
Engineering Corps, U.S. Naval Reserve, 
following a year of advance base con- 
struction in the Aleutian Islands, is now 
in the South Pacific as officer-in-charge of 
the Twelfth Naval Construction District. 

SAMUEL F. NEWKIRK, JR., engineer and 
superintendent of the Board of Water 
Commissioners of Elizabeth, N.J., has 
been elected president of the American 
Water Works Association. Mr. Newkirk 
served during the past year as vice- 
president of the Association, and is a 
holder of the Diven Medal and the Fuller 
Award, two of its citations. 

Ortro K. Je.rnek has been promoted 
from the position of traffic engineer for 
the Chicago (Ill.) Park District to that of 
planning engineer. He was recently on 
leave of absence as Director of Techniques 
in the Office of Civilian Defense. 

Puitip HARRINGTON, commissioner of 
subways and superhighways for the city 
of Chicago, was awarded an honorary 
degree of doctor of engineering by Illinois 
Institute of Technology at its fiftieth 
anniversary convocation on February 21. 
The citation given him read in part, ‘For 
preeminent contributions . . . as the engi- 
neer and administrator who directed the 
design and construction of the city’s sub- 
ways and whose plan for a superhighway 
system will shorten the period needed for 
its accomplishment.” The celebration 
was occasioned by the fact that Armour 
Institute of Technology, which merged 
with Lewis Institute in 1940 to form the 
Illinois Institute of Technology, admitted 
its first students fifty years ago this past 
fall. 

I. W. MENDELSSOHN, major, Corps of 
Engineers, U.S. Army, is now on active 
duty overseas as a military government 
specialist. He was formerly first post 
engineer at the Fort Worth (Tex 
Quartermaster Depot. 

WiiiiaM R. Harpy has been promoted 
from the rank of first lieutenant in the 
Sanitary Corps of the U.S. Army to that 
of captain. He is stationed in New 
Guinea, where he is engaged on malaria 
control work. 

Mixiton E. Scumipt, hydraulic engi 
neer in the U. S. Engineer Office at Deni 
son, Tex., has gone to Washington, D.C., 
for temporary duty in the office of the 
Chief of Engineers. 

W. H. Meap, formerly chief engineer 
and general superintendent of the Sali 
Flat Water Company at Luling, Tex., 
is now supervising engineer on the con- 
struction of the war emergency pipe line 
from Texas to New Jersey, being engaged 
at present on the construction of the 
Baytown (Tex.) pump station. When 
the project is completed, Mr. Mead will 
be district foreman of the Baytown dis- 
trict and of the operation of the pipe line 
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ALAN Lee SLATON, commander, Civil 
Engineering Corps, U.S. Naval Reserve, 
is officer-in-charge of a Seabees battalion 
in the South Pacific. 


SAMUEL L. FULLER has been elected 
president of the board of directors of the 
John F. Casey Company, Pittsburgh, 
Pa., to fill the vacancy caused by the 
death of C. E. Lott, Mr. Fuller has been 
associated with the company for over 
thirty years—for the past fifteen years as 
vice-president in charge of engineering 
and construction. 

BENJAMIN P. Rosinson, formerly con- 
struction safety engineer for the Liberty 
Mutual Insurance Company in New York, 
is now an ensign in the Construction Bat 
talions of the U.S. Navy. He is tempo- 
rarily stationed at Camp Peary, Virginia. 

Paut W. BAKER is now project super- 
intendent for Midland Constructors, Inc., 
at Camden, N.J. Until recently he was 
designer and construction engineer for 
the Harza Engineering Company in 
Chicago. 

Rospert F. HOFFMAN was recently 
promoted from the rank of captain in 
the U.S. Army to that of major. He was 
formerly in the Air Corps, but has recently 
been transferred to the Corps of Engineers 
He is now stationed at St. Petersburg, 
Fla 





DECEASED 





Paut LEONARD BRAN (M. '24) of Au- 
burn, Me., died on January 29, 1944. Mr 
Bean, who was 62, had been agent and 
engineer for the Union Water Power Com- 
pany and the Androscoggin Reservoir 
Company at Lewiston, Me., since 1924. 
Earlier in his career (1906 to 1915) he 
taught at the University of Maine—for 
part of this period in the capacity of 
associate professor of civil engineering 
He was chief engineer for the State of 
Maine Public Utilities Commission from 
1915 to 1919, and was a member of the 
consulting firm of Sawyer and Bean from 
the latter year to 1924. 

RALPH NORMAN Becien (M. ‘17 
retired railroad executive and former 
Director of the Society, died at his home 
in Richmond, Va., on February 27, 1944 
He lacked a few days of being 69. Mr 
Begien’s first work was with the U.S 
Nicaragua Canal Commission and the 
Isthmian Canal Commission, and on rail 
road construction in South America 
From 1902 until his retirement in 1929 
he was with the Chesapeake and Ohio 
Railroad—from 1923 on as vice-president 
Coincidentally for part of this period, he 
was also vice-president of the Hocking 
Valley Railway Company. In 1923 and 
1924 Mr. Begien served as Director of the 
Society. 

WiiiiaM Henry Brerruavupt (M. '87 
retired consulting engineer of Kitchener, 
Ontario, Canada, died on January 26, 
1944, at the age of 87. A pioneer civil 
engineer in the Kitchener district, Mr 
Breithaupt for many years maintained a 
consulting practice there and in Toronto 
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Earlier in his career he had been with the 
West Shore and Buffalo Railway; the 
Canadian Pacifi Railway and the 
Atchison, Topeka and Santa Fe Railway 


He was one of the first proponents of a 


conservation scheme for the Grand River 
Valley 

Tuomas Amory Corrin (M. '99) of 
Westfield, N.J., died on January 21, 1944 
He wa From 1902 to 1909 Mr 
Coffin maintained an engineering and con 
tracting practice in New York. He then 
became connected with the New York 
Edison Company, and from 1912 to 1924 
was chief engineer for the Heine Boiler 
Company at Phoenixville, Pa. Later he 
was with the Philadelphia Department of 


City Transit, and the Reading Company in 
Philadelphia His 


with Day and Zimmerman, of 


most recent assign 


ment was 


Philadelphia, for whom he designed the 


vower plant for the U.S. government proj 
I 5 


ect at Burlington, Iowa 


EpWaRD Brown Dononut M. °40 
died in New York City on February 9, 
1944, at the age of 48 Mr. Donohue 
had been resident engineer and chief 
engineer for the Montana State Highway 
Commission, and chief engineer for the 
Montana Water Conservation Board 
At one time, also, he was state engineer of 


Montana. More recently he was general 


manager for Pleasantville Constructors, 
Inc., on a government construction proj 
ect in the Bahamas 


FRANK WILLARD HANNA (M 13) of 
Webster City, lowa, died there on Janu 
ary 26, 1944, at the age of 76. Once head 


of the Canadian Land and Improvement 


Company at Medicine Hat, Alberta, Mr 
Hanna went to Oakland, Calif., in 1924, 
as hydraulic engineer for the East Bay 
Utilities District Later he was made 
chief engineer and general manager At 
various periods in his career Mr. Hanna 
was connected with the U.S. Bureau of 
Reclamation, and he was one of the 
lesigners of Pardee Dam on the Mokel 
umne River 

BENNETT Kay (Assoc. M. '16) of Cin- 


died in that city on Febru 


cinnati, Ohio 


in 1910, Mr. Kay was for some years with 
the Indianapolis Union Railway Company 
He then became engineer of buildings 
for the Illinois Central Railroad in Chicago, 
and later maintained an architectural and 
engineering practice in Indianapolis, Ind. 
His most recent connection was with the 
Federal Works Agency in Washington. 

Eucene CLaRE MILuer (Jun. '35) of 
Redondo, Calif., was killed in the crash 
of an airliner near Memphis, Tenn., on 
February 10,1944. Mr. Miller, whowas30, 
was chief estimator for the Consolidated 
Steel Corporation, of Wilmington (a 
suburb of Los Angeles), and was on a 
business trip for the company at the time 
of his death. A graduate of the California 
Institute of Technology, Mr. Miller had 
spent his entire career with the Con- 
solidated Steel Corporation 

Marion De Kap Situ, Jr. (Assoc. 
M. ‘11) civil engineer of Chestertown, 
Md., died on January 20, 1944. Mr. 
Smith, who was 64, spent much of his 
career with the Pennsylvania Railroad with 
which he became connected in i901. He 
was engaged on various railroad construc- 
tion and maintenance projects in Pennsyl- 
vania, New Jersey, and Maryland, and 
supervised the electrification of the West 
Jersey and Seashore Railroad, a subsidi- 
ary of the Pennsylvania Railroad. 

WrttarRpD Wriiperrorce STrone (M. 
'293) civil engineer of Glen Cove, N.Y., 
died on February 11, 1944, at the age of 
71. For several periods in his career Mr 
Stone was with the New York State 
Highway Commission on the design and 
construction of highways. He had also 
been assistant engineer for the New York 


City Board of Water Supply (1906 to 
1913), and senior highway engineer for 
the U.S. Bureau of Public Roads. Later 


he was resident engineer for Fuller and 
McClintock, sanitary engineers, in charge 
of the construction of various sewerage 
and water-supply projects 

CuHarRLes AuGust THANHEISER (Assoc 
M. ’07) retired engineer of Houston, Tex., 
died suddenly at his home there on Febru- 
Mr. Thanheiser’s early 
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career was spent in railroad work 
been with the Southern Pacific 
Missouri Pacific Railroad. Later 
consulting engineer for the Brier 
Steel Company at Youngstown, 
for some years was president of the 
western Construction Company at 
ton. In the latter capacity he builg 
of the most notable structures in 
Mr. Thanheiser retired in 1935 


‘ 


Eton Davip WALKER (M. @jq 
fessor emeritus of civil engineers 
Pennsylvania State College, died at 
College, Pa, on February 2 
Professor Walker, who was 74, had 
affiliated with the college since 
serving as head of the department of 
engineering from 1907 until his 
ment in 1939. Before joining the 
State faculty, he taught at Union 
and the Massachusetts Institute of 
nology. During the first World We 
served as a captain of Engineers ig 
U.S. Army, and later was made ae 
in the reserve. 

EveRETT Pine WEATHERLY (M. 
president of the List and Weatherly § 
struction Company, of Kansas City, 
died there on February 22, 1944, a 
age of 66. From 1899 to 101] 
Weatherly was construction engineer 
the Chicago, Burlington and Ou 
Railroad, and from 1911 to 1914 divs 
engineer for the Kansas City Ten 
Company. From the latter year on he 
with the List and Weatherly Constructs 
Company—since 1934 as president. 
Weatherly was president of the 
ciated General Constructors of Missouri 


Jutrus Epcar WriLLovucnsy (M8) 
Sarasota, Fla., died there on March 
1944. From 1913 until his retirement 
year Mr. Willoughby had been with? 
Atlantic Coast Line Railroad, with he 
quarters at Wilmington, N.C. For 
of this period he was chief engi 
Practically all his earlier career had b 
spent with the Louisville and Nas 
Railroad, which he served in various ¢aj 
ities, and in 1912 he was chief engi 
for the Caribbean Construction Comp 


































irv 14, 1944, at the age of 56. Beginning ary 7, 1944 
| . . 
c res 1 Membership »ades 
Changes In) iYAeCl ers wVc S 
— 
o,° nn , pA ae : : : . ° ‘ 
Additions, Transfers, Reinstatements, and Resignations 
From February 10 to March 9, 1944, Inclusive 
—— —— — 
\ MEMBERSHII Better, Gorpon Metvin (Jun. 43 Thermo CAMPBELL, Linpen Cartyce (Jun. “49) 
#" dynamicist, North Am. Aviation, Inc., Ingle man, Fluor Corp., Ltd lol Baltimore, 
wood (Res., 103 South Edgemont, Los Angeles sas City, Mo. (Res., 7525 Marty, Ove 
\ bt K ' ‘ Jun 45 Apprentice . > - 
| , Alowans Inc Kir County 4), Calif Park, Kans.) - 
Airport 1518 eventeenth, N.I Bercer, Hirpinc Ernest (Assoc. M 43 CHANDLER, SypNeyY Writt1aM (Assoc. M 
eat Branch Mer., Griffin Eng. Corp., 548 Indiana Senior Civ. Engr., Corps of Engrs Aberd 
. . ‘4 . a St Hammond, Ind Res., 7130 South Cyril Proving Grounds (Res., 2507 Queen Anne 
shes . ve . ‘ 9 Parkway, Bedford Villa Apartments, Apt. 615 Baltimore 16), Md 
ith Re 18 Highland St Caicago. Il 3 Cote, Datitas Ervie (Assoc. M. “44), ie 
t A Buock, Henry Davip (Jun. ‘44 Flight Test Engr., U.S. Engr. Dept., Box 5180, Met 
. - Engr., Goodyear Aircraft Corp., 1210 Massillon politan Station (Res., 4945 Highland V 
\ - ' 44 " . ry Rd. (Res., 177 Oakdale Ave Akron 3, Ohio Ave.), Los Angeles, Calif 
a , Brenton, Watter (M. '44), Lt. Comdr., CEC : Samant te wn. 43), Je 
CooperRIpeR, VeERNE Kern (Jun. 4), 
Bart HOLOMEY (ARLI KAN} iM n - } S.N.R., Naval Air Station Floyd Bennett Engr., Permanente Metals Corp., Shig 
En } ‘ A. R.I 2 Field, Brooklyn, N.Y Richmond (Res., 2456 Hilgard Ave., Be 
tingtor . Brow™w, Frank Eucene (Assoc. M. '44), Asso 4). Calif 
BeaRi FRA M i4 ( Engr iate Materials Engr The Panama Canal D1aAMOND, IrRvING Mitton (Jun r 
Kahoka, M Balboa, Canal Zone DeWitt Tool Co., 248 Central Av 3 
BEERY Rot IAM Jun i4 Junior BUCHER James DOooLey Jun 43 Ensign Res., 287 Conklin Ave., Hillside 
stre An Martin Co U.S.N.R.; Oregon, Mo Dinker, JoHN DeWrrt (Jun. 4 
Middle R i800 Walther Bivd Boerrorp, Wriw1aM Owen (Jun °44), Junior Civ Eng. Univ. of Pittsburgh, cohen, I 
N Box 551, Fontana Dam, N.C Res., 803 South Negley Ave sburg 


tngr., TVA 











